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FLIGHT-MEASURED AFTERBODY PRESSURE COEFFICIENTS
FROM AN AIRPLANE HAVING TWIN SIDE-BY-SIDE JET

ENGINES FOR MACH NUMBERS FROM 0.6 TO 1.6

Louis L. Steers
Dryden Flight Research Center

INTRODUCTION

Flight-measured performance has often differed significantly from that predicted
from wind-tunnel tests of small-scale models (refs. 1 to 7). Many of the differences
can be attributed to the general limitations of wind-tunnel testing, such as the
difficulty in matching flight Reynolds numbers and the effects of tunnel wall reflec-
tions. Additional discrepancies are found in the wind-tunnel testing of afterbodies
because of sting support requirements that change the geometry of the model afterbody ,
improper simulation of flow interference effects from adjacent stabilizing or control
surfaces, and improper simulation of the effects of airframe-exhaust interactions, which
are especially applicable to configurations with two side-by-side exhausts.

To help achieve a better understanding of the effects of scale, Reynolds number,
jet exhaust, and wind-tunnel supports on the determination of full-scale flight after-
body performance based on wind-tunnel testing, afterbody pressures were obtained
in the wind tunnel and in flight for the YF-17 aircraft, which has twin side-by-side
jet engines. First, wind-tunnel tests were conducted on a 0.1-scale model to obtain
comprehensive pressure data over the afterbody and nozzle regions, as described
in Wind Tunnel Results From a Nozzle Afterbody Test of a 0.1-Scale Fighter Aircraft
in the Mach Number Regime of 0.6 to 1.6, by Ernest J. Lucas (AEDC-TR-78-25,
Arnold Engineering Dev. Center, Arnold AFS, Tenn., June 1978). For these tests,
the model was supported alternately by a sting and by the wingtips so that the sting
support effects could be defined. Exhaust flow effects were also simulated using
unheated air. Later, similar tests were made using a 0.2-scale model, as described
in Wind Tunnel Results From a Nozzle Afterbody Test of a 0.2-Scale Fighter Aircraft
in the Mach Number Regime of 0.6 to 1.5, by Ernest J. Lucas (AEDC-TR-79-10,
Arnold Engineering Dev. Center, Arnold AFS, Tenn., May 1979).



Following the 0.1-scale model tests, similar data were obtained on the full-scale
YF-17 aircraft. The 3-month flight program was conducted by the U.S. Air Force,
the U.S. Navy, the manufacturers of the airframe and engines, and the NASA Dryden
Flight Research Center. Afterbody pressures were measured over the left boattail
of the YF-17 fuselage and over the external surfaces of the left engine and exhaust
nozzle. The data were obtained from 10 flights at Mach numbers ranging from 0.60
to 1.60 and altitudes from 2300 meters (7500 feet) to 15,200 meters (50,000 feet). The

Reynolds number based on fuselage length ranged from approximately 0.60 X 108 to

2.60 X 10%.

This report presents the results of the flight program.
SYMBOLS

Physical quantities in this report are given in the International System of Units
(SI) and parenthetically in U.S. Customary Units. The measurements were taken in
Customary Units. Factors relating the two systems are presented in reference 8.

AE L left nozzle exit area, cm2 (inz)
AE R right nozzle exit area, cm2 (inz)

ALPHA angle of attack, deg

AN CG normal acceleration at the center of gravity, g

BCL bottom centerline of vehicle

BETA angle of sideslip, deg

CP pressure coefficient, 1_’;__1(_513:9_2_)

DA L deflection of left aileron, deg

DEL P fuselage reference static pressure minus nose-boom reference

static pressure, N/m2 (lb/inz)

DH L deflection of left horizontal tail, deg
DR L deflection of left rudder, deg

DSB speed brake deflection, deg

H pressure altitude, m (ft)

L reference fuselage length, cm (in.)



M Mach number

NPR nozzle pressure ratio (calculated from manufacturer-supplied engine
performance tables)

PHI circumferential location measured clockwise from vertical (fig. 4), deg
2 .2

PL local pressure, N/m~ (Ib/in”)

PS1 free-stream static pressure, N/m2 (lb/ftz)

PS 2 static reference pressure, N/m2 (1b/ft2)

dynamic pressure, N/m2 (1b/ft2)

Reynolds number based on fuselage length of 1804.87 cm (710.58 in.)

RN unit Reynolds number, per m (per ft)
TCL top centerline of vehicle

w gross weight, kg (Ib)

X fuselage station, cm (in.)

DESCRIPTION OF YF-17 AIRPLANE AND TEST CONFIGURATION

The YF-17 airplane (fig. 1) is a lightweight fighter prototype with twin canted
vertical tails located forward of the horizontal tail. The airplane incorporates an
all-movable horizontal stabilizer, programed leading and trailing edge flaps, and
conventional ailerons. A three-view drawing of the YF-17 airplane is shown in
figure 2, and complete descriptions of the airplane and its physical characteristics
are included in references 9 and 10.

The propulsion system consists of two side-by-side YJ101-GE-100 low-bypass-
ratio turbojet engines with afterburners. The engines are installed in twin ducts
having fixed geometry inlets and variable area exhaust nozzles. The iris-type
exhaust nozzles have a plate and leaf arrangement that provides the proper nozzle
area for nonafterburning and afterburning engine operation.

Boattail pressure coefficients were obtained for the left fuselage afterbody and
nozzle (fig. 3, shaded area). There were 39 flush orifices distributed over the
fuselage afterbody and 32 orifices on the outer surface of the nozzle. The locations
of these orifices are shown in figure 4. All orifices were positioned on the airplane
to match the selected orifice locations on the 0.1-scale wind-tunnel model as closely
as structurally practical.



The orifice rows along the fuselage at several circumferential locations were
located as far forward as was practical in order to define the upstream flow conditions.
All pressure orifices were flush with the local surface, and the orifice edges were
sharp and free of burrs.

There are several features of the full-scale airplane that complicate the problem
of flow simulation on small-scale models. The features having the most significance
are: the flush, screen-covered, engine bay purge exhausts, which are 11.43 centi-
meters (4.5 inches) by 27.94 centimeters (11 inches) and are located on the top and
bottom centerlines of each engine bay (fig. 5); the compressor face bleed opening on
the upper fuselage surface (fig. 5); and the oil drain and oil overflow protuberances
on the lower fuselage surface. Table 1 lists the protuberances that existed on the
full-scale vehicle near the pressure orifices. These protuberances were not sim-
ulated on the 0.1-scale and 0.2-scale models.

INSTRUMENTATION

Two 48-port multiplexing valves (Scanivalves), each having a differential
pressure transducer, were installed in the engine bay and used to measure the
pressures for the afterbody orifices. Static orifices on the airplane's nose boom were
used as the reference pressure source for these transducers. The pressure source
was monitored by a digital precision absolute pressure transducer contained in an
environmentally controlled compartment. The pressure measurements for each Scani-
valve were made in such a way that for at least one Scanivalve port, both sides of the
transducer were exposed to the reference pressure. This procedure provided in-
flight zero readings, which substantially reduced the uncertainty of the differential

pressure measurements.

The total and static pressure measurements obtained from the nose boom, as
described in references 11 and 12, were also used to calculate the free-stream Mach

number.

The aircraft angle of attack measurements were taken from vanes located on the
cheeks of the fuselage. The angles were calibrated through the digital air data
computer (DADC). The angle of sideslip was obtained from a vane on the nose boom.

The positons of all the control surfaces (ailerons, horizontal stabilizers, speed
brake, leading and trailing edge flaps, and rudder) were recorded with an onboard
10-bit pulse code modulation (PCM) system. Other parameters, such as nozzle exit
area and gross weight, were also recorded on the PCM system, as were the values
from the two Scanivalves which measured all the surface pressures.



DATA UNCERTAINTY

The pressure coefficients in this study are based on the equation

CP = PL - (PS 2)

Q
The estimated uncertainty values for the pressure coefficients were determined by
the procedures given in references 13 and 14. In the following table, these uncer-
tainty values are compared with the scatter observed in the experimental values.

Estimated ACP ACP
M H, m (ft) ACP observed at observed at
AN CG = 1g AN CG > 1g
0.60 7,800 (25,700) +0.024 +0.005 | ===
0.60 12,200 (40,000) +0.048 +0.009 +0.020
0.90 8,400 (27,400) +0.014 +0.008 +0.009
0.90 15,200 (50,000) +0.035 +.011 | @ -
1.20 7,600 (25,000) +0.006 +0.002 | 0 -

The calculations of the estimated uncertainties in the pressure coefficients
accounted for the uncertainty in the static pressure position error and the pressure
transducer uncertainty, including the effects of an estimated -6.6° C (20° F) uncer-
tainty in the transducer environment temperature. As can be seen from the preced-
ing table, the observed scatter bands are significantly smaller than the estimated band
of uncertainty , which indicates good repeatability of the measurements.

Each pressure coefficient data point included in this study was based on the
average of several Scanivalve cycles. This procedure reduces the scatter and is a
factor in the observed scatter's being small as compared with the estimated uncertainty.
Sufficient steady-state conditions were maintained during the data runs to minimize
the effects of lag on the data.

Based on the averaging procedure, the application of in-flight zero corrections,
and the careful avoidance of transient flight conditions, the estimated average uncer-
tainty of the pressure coefficients based on the flight data is +0.01 for 1g flight condi-
tions and *0.02 for the elevated g cases.

The manufacturer calibrated the pitot-static system using a combination of tower
flyby, pacer, and radar tracking runs. According to the manufacturer's YF-17 Test
Report (NOR 74-282, Northrop Corp., Jan. 1975), the maximum uncertainty in Mach

number after correcting for position error occurs at a Mach number of 0.975 and is
#0.035.



With the YF-~17 aircraft, angle of attack can be obtained by two methods. One
method, the use of the nose-boom-mounted flight test vane, was not used in this study
because of problems encountered in the measurements. The second method is to
use the aircraft's angle of attack system. For this study, the measurements were
corrected through the use of the DADC. The angle of attack accuracy was considered
to be approximately #0.2° for the range of angles of attack used for the present study
(manufacturer's YF-17 Test Report, NOR 74-282).

FLIGHT CONDITIONS

For the subject tests, the Mach numbers ranged from 0.60 to 1.60 at altitudes
from 2300 meters (7500 feet) to 15,200 meters (50,000 feet). Unit Reynolds number

varied from 3.54 X 106 per meter (1.08 X 106 per foot) to 16.14 X 106 per meter

(4.92X 106 per foot), and the effective Reynolds number based on fuselage length

varied from 0.57 X 108 to 2.58 X 108.

Each test condition was stabilized and remained constant for approximately
1 minute prior to data acquisition. The automatic flap schedule, a mode for automat-
ically setting flaps without pilot input, was kept in the inactive mode in order to
limit the configuration variables.

The flight conditions flown to obtain the pressure coefficient data for the present
study are listed in table 2. The combination of speed and altitude forms a matrix of
constant Mach numbers and constant unit Reynolds numbers. This matrix of test
conditions was flown to correspond to the conditions tested for the 0.1-scale and
0.2-scale wind-tunnel models.

PRESENTATION OF THE DATA

The afterbody pressure coefficients derived from the pressure measurements for
the flight conditions in table 2 are listed in table 3 in a form convenient for comparisor
with wind-tunnel data. The flight conditions, such as Mach number, dynamic pressur
and control surface positions, are also identified in the table. Selected data from this
table are presented in the next section for a general discussion of parameter effects
on the pressure coefficient.

RESULTS AND DISCUSSION

A typical time history for three pressure orifices located at X/L = 0.99 is presente
in figure 6. The figure shows that the maximum deviations of the pressure coefficient
data from the average values (solid lines) are well within the uncertainty bands
(dashed lines). This result validates the steadiness of the flight data runs and helps
to verify the quoted accuracy.



Flight pressure coefficients obtained from four representative circumferential
locations at three Mach number conditions are shown in figure 7. At all three
Mach numbers presented, the flow over the afterbody tends to expand as the boattail
angle increases, then recompresses over the nozzle because of the high pressure
region at the nozzle exit. However, because the orifice row at PHI = 0° is in the
positive pressure field of the vertical tail from X/L = 0.84 to X/L = 0.94, the general
trend does not hold. In this region the flow is in compression, but after passing
the vertical tail trailing edge the flow follows the same trend as the flow at the other
orifice rows.

The data presented in figure 8 show the effect of angle of attack for the three
representative Mach numbers. The data indicate that for small angles of attack
(below approximately 5°) the influence of the aircraft's attitude on the flow over the
afterbody region is minimal throughout the Mach number range of this study, although
the influence of the vertical tail is again evident for the flow at PHI = 0°.

The effects of variations in NPR are shown in figure 9. For the nonafterburning

operating condition (AE L = 1484 cm2 (230 inz)) shown in figures 9(a) and 9(b),

the pressure coefficient is more positive than for the afterburning operating condition
shown in figure 9(c). Generally speaking, the increased NPR appears to affect only
the nozzle region.

Reynolds number variations within each Mach number presented in figure 10
show that the pressure coefficients fall within their repeatability bands. No direct
Reynolds number effect is indicated by this figure.

The afterbody pressure data presented in figures 7 to 10 show the effects of some
flight dependent parameters for a few of the test conditions given in table 2. The
data from the present study (table 3), along with the data from the wind-tunnel tests
of the 0.1-scale and 0.2-scale models, add to the data bank for evaluating nozzle
afterbody wind-tunnel test techniques.

Dryden Flight Research Center
National Aeronautics and Space Administration
Edwards, Calif., May 29, 1979
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TABLE 1.—LOCATION OF SURFACE PRESSURE ORIFICES
RELATIVE TO POTENTIAL INTERFERENCE SOURCES AND PROTUBERANCES

Orifice location relative to aircraft

X/L PHI, deg

Orifice location relative to
interference source protuberance

.84 0
.90
.94
.83 180
.88
.93
.86 225

oo oo oo o |

0.88

.96
.88
.91 315

O oo

.93 *
.96 *

oo

25 em (10 in.) aft of bleed door
18 em (7 in.) aft of access plate
8 em (3 in.) ahead of bay purge bleed
13 em (5 in.) ahead of oil drain
18 em (7 in.) aft of two oil drains
15 cm (6 in.) ahead of access panel
Halfway between two sets of
four screws each
5cem (2in.) aft of and 3 em (1 in.)
above discontinuity
Behind horizontal stabilizer
Behind horizontal stabilizer
15 cm (6 in.) aft of trailing edge
of rudder
15 em (6 in.) aft of gap
In valley between engines

10

*Located at top centerline of vehicle (TCL).




TABLE 2.—FLIGHT TEST CONDITIONS

AN CG, y Hom ALPHA,
g deg
1 0.620 2,460 (8,070) 1.1

0.610 2,470 (8,090) 2.1
0.610 7,590 (24,900) 3. 4%
0.610 7.620 (25.000) 3.6
0.600 10,120 (33.200) 6.0
0.640 12,300 (40,400) 6.4
0.640 12,300 (40,400) 6.5
0.640 12,300 (40,400) 6.5%
0.640 12,130 (39,800) 7.0
0.610 12,150 (39,900) 8.0
0.600 12,090 (39,700) 8.8
0.820 3,000 (9,700) 1.1
0.810 6,000 (19,800) 1.5
0.900 3,200 (10,500) 0.9
0.910 5,530 (18,100) 0.9
0.900 8,530 (28,000) 1.4
0.900 8,390 (27.500) 1.4%
0.930 12.780 (41.900) 2.6
0.900 12.860 (42.100) 2. 7%
0.910 15,260 (50,100) 3.6
0.890 15,190 (49,800) 4.0
1.190 7,510 (24.600) 0.7
1.180 7.910 (25.900) 0.8
1.170 9.280 (30.500) 1.5
1.170 12,000 (39.300) 2.1
1.250 15,210 (49.900) 2.9
1.590 10,990 (36,100) 0.8
1.470 12,160 (39.900) 1.3%
Y 1.580 12,750 (41,800) 1.4

*Flight test points that correlate most closely with
wind-tunnel conditions.
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TABLE 2.—Concluded

M

1.

3

¥

\/

- OO O O O P, HF OO OO0 OO0 RHOOOS

.900

.960
.960
.240
.240
.890
.600
.620
.630
.600
.620
.910
.930
.880
.870
.950
.200
.180
.190
.180
.628
.621
.590
.920
.920
.880
.150

ALPHA
H, m (ft) deg
14,840 (48,700) 4.0
14,980 (49,100) 4.4
15,160 (49,700) 4.5
14,910 (48,900) 0
15,140 (49,700) 3.1%
15,150 (49,700) 5.8%
3,030 (10,000) 2.4
2,970 (9,700) 3.1%*
5,400 (17,700) 4.2
5,240 (17,200) 5.4
7,630 (25,000) 6.5%
4,070 (13,400) 1.4%
8,230 (27,000) 2.4
8,340 (27,800) 2.6%
8,510 (27,900) 2.6
12,870 (42,200) 4.8
7,860 (25,800) 2.1%
8,160 (26,800) 2.1
12,230 (40,100) 3.0%
12,520 (41,100) 3.9%
2,380 (7,800) 4.9
2,460 (8,100) 5.7
2,640 (8,700) 6.2%
3,210 (10,500) 2.1
3,940 (12,900) 2.5%
7,690 (25,200) 4. 5%
6,940 (22,800) 3.0%

*Flight test points that correlate most closely with

wind-tunnel conditions.
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TABLE 3. —AFTERBODY AND NOZZLE PRESSURE COEFFICIENTS. L = 1804.87 CM (710.58 IN.)

[Q, Ib/ft’; ALPHA, deg; BETA, deg; RN, per ft; AN CG, g; W, Ib; DA L, deg; DH L, deg; DR L, deg;

. PS 1, 1b/it%; PS 2, Ib/ft%; H, ft; DEL P, Ib/in%; PHI, deg; X, in.;
CP = 0.000 indicates pressure not available]

DSB, deg; AE L, in’; AE R, in

EETA = =.56

NPR = 2,00
-6
RN (12 ) =

536400
h20.C80
637,00
665400
6754 C4
6854 00
687400
693. 0C
760600
706, 0C
693, 00
700.00
693.00
700,00
706400
685. 00
687430
685400
633,60
706.CC
685400
6874 3u
693.C0
700.0¢C
702400
706400

PHI

15745
157.5
180.0
180.0
18040
180.0
18343
18040
181,90
18043
18040
202.5
215.0
215.0
225,90
22540
22540
22540
225.0
225.0
22540
22540
22549
22540
225,00

AN CG = 4936

20160

= 1.

= -+50

633,00
70C.00
596.15
6254 35
661450
685,00
687, 3C
693,00
69U. 00
700.00
706400
693,00
685,00
687430
520,00
571.00
611,00
624.50
643,00
6€7.00
693,00
695 00
700,00
7024030
7C6.00

-.17

CF

~e104

.009
-+050
-~ o045
~o041
~e145
-e163
- -13‘0
- o107

«008

o104
-+153
- 4138
-e170
=052
~o0l4
=+012
~e041
-+067
-,057
-+151
-e067

«025

072

«12C

PHI

247. 5
252+ 5
28240
292.5
31%. 0
315, 0
315. 0
315.0
32C.0
31¢. 0
310
315.0
315.0
315.0
TCL

TCL

BCL

8CL

BCL

204

204

= 158045

685,00
685400
685.00
685,080
6444 35
658,00
67025
685,00
687.30
593.00
695, 00
700.00
702.00
706,00
658.70
685,00
586400
646400
671.00

158044

cp

-elb2
-+130
-.123
-+105
=046
-.087
-.092
-¢135
-«164
~«116
-oQ48

«026

«030

121
~e028
-« 084
=-+073
-+071
-o041



(Al

PHI

- e CCOOOUCOOO OO

NNR)e © © © o ¢ o o o o

MV OoOoC oo OO0

£
Ul
.

(=)

4540

ALFHA = 2,12

596400
620400
6370y
6654 0C
675,00
5854010
687400
©93. 60
700400
706400
633, G0
700000
593, 0C
700.CC0
706400
65854 G0
687420
685,00
693,00
706406
685, 00
687430
693,00
6954 00
700,00
702,00
706400

CF

-+ 185
-e133
-e 475
~e 043
-+ 158
-s 181
-« 136
-e 212
<002
«16G8
-+ 150
.019
“e 034
2017
su28
-. 129
~e 166
«051
«060
026
~e 067
-. 069
-~ 313
« 026
« 035
« 040
e 0ub

TABLE 3.—Continued

PYT

157.5
15745

1823.0 .

189.8C
180.C
180.6
180.0
180.¢C
18140
18040
180.0
292.5
21500
21540
22540
225.0
22540
22540
22540
22543
22540
22540
22540
225,90
225480

AN CG = 433

A = 20139

Da L = 1,34

o
T
—

"

g
1
-
"

623,00
70C.0€C
590.15
625435
6€1.60
685400
687,30
693,00
584,00
700.00
705,00
623,00
685, 00
687,30
52%.00
571, 0C
611,00
6244590
643.09
6€7.03C
6G3. 00
695,00
700.00
702, C0
706,00

=e54

~es 14

CF

-e105

007
-e048
- o043
-.038
- o143
-¢16C
~¢133
-¢107

#0067

o104
-+153
-+135
- 4167
-+049
-s042
=009
=039
~e065
=054
-.1532
-.0€7

025

072

«123

FHI

24745
252+ 5
282+ 0
292.5
21¢. 0
315. 0
31%. 0
315. 0
32€C. 0
315.0
31% 0
315. 0
215.80
315.0
TCL

TCL

8CL

RCL

ECL

ARE L = 204
AE R = 204

PS 1 = 1579.3

685,00
685,00
685,00
585,00
b4k, 35
658400
670425
685.00
687,30
6533.00
695,00
702.00
702.00
706400
658,70
685,00
586,00
646,00
671,00

cpP

-o140
~.128
-e121
-«103
-e043
-+085
-.089
~e132
‘0162
-e116
=.048

«L26

<083

«120
=027
-<082
-+370
-+069
o041
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PHI
a.c
Cel
Q.0
Cel
Ge0
Gl
GeC
CeC
G0
0.0
2245
2245
45.0
‘05.0
4540
5040
50.0
770
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M=z 612
G = 207.2
ALPHA = Z2.38
EETA = <-.82

NFR = 1,99
-6
RN (10 ) =

X

596, 00
6204 C0
637,00
6654 30
675400
685400
687406
693,60
700,00
706400
5934 00
700400
693,00
700,00
706400
685400
68730
685,00
6934 00
7064 00
685400
687430
$93. 00
695. 00
700400
762480
706,00

2408

TABLE 3.—Continued

PHI

15745
15745
180.0
130.0
18040
13040
180.0
18343
181.0
180.0
130.0
20245
21540
21540
225,90
22540
22540
22540
22540
22543
22540
22540
22540
22540
22540

AN CG = .91

W = 20575

08 L = 14,16

DH L = =.17

o
el
[l

n

593,00
700,00
580,15
625435
6E1.60
685,080
687,390
633,00
694l 0C
700,00
706.03
693,00
685,00
687430
520,00
571.0¢
611.00
624450
6€7,0C
693,00
6595400
700.0¢C
702,00
706400

-e3J1

ce

-+109

014
=045
- o043
'0037
~e147
=-el143
~+131
-¢110

«019

«108
-el149
-+135
-«l67
~-+0380
-+034
- 4005
-+036
-.062
~e052
-el4l
- o059

« 037

085

«1G5

PHI

247.5
252.5
2820
292.5
31%. 0
315.0
315, 0
31%. 0
320.0
315, 0
315. 0
315.0
315. 6
315.0
TCL

TCL

ecL

ECL

BCL

AE L = 204
AE R = 204
PS 1 = 794.7
PS 2 = 791.9
H = 24914

BEL P = -,00

585,00
685,00
685.00
B4l 435
658, 00
670425
685,090
687,30
633,00
695. 00
700.00
702,00
706.00
658.70
685,00
586.00
646,00
671,00

cp

=140
-.128
-+128
-.102
=048
~+085
~+089
~e126
‘0153
-o099
~.032

ol

+096

«121
-.012
-.080
=.0€5
=+072
=+042
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TABLE 3.—Continued

M= ,605 AN CG = .94 AE L = 204

Q= 201.3 W = 21866 AE R = 204

ALPHA = 3,61 DA L = 4,53 PS 1 = 791.2

BETA = =,24 OH L = =-1.10 PS 2 = 788.0

NPR = 1,84 OR L = 08 H = 25008

-6

RN (10 ) = 2,06 0S8 = -3.19 QEL P = -,00
PHI X ce PHI X ceP PHI X cP
0.0 596, 0C =.207 157.5 683.00 -+105 247 o5 685.00 ~e147
0.0 620,00 -e161 15745 700.00 «016 25245 685,00 -1 37
0.0 637.00 -+098 180.0 590.15 ~.068 282.0 6585.00 -.139
8.0 665.0¢C -.046 180.0 625435 -« 050 29245 685,00 -s112
0.0 675.0¢C ~+166 180.0 61,60 ~o 04l 315.0 644435 -0 54
0.0 685.0¢C =186 180.0 €B5,00 ~s155 315, ¢ 658,00 =.092
0.0 687.00 -+ 194 180.0 687430 -e173 315, 0 670.25 ~.0¢6
0.0 693.0( -+.189 180.0 693.00 ~e131 315.0 685.00 =13
00 700.0C 012 1%1.9 64,00 -e111 320.0 687.30 ~-.159
0.0 706,00 «109 180.10 700,00 «019 315.40 693.08 =-.1(0
2245 693,0¢ -e143 180.90 706.00 «106 315.0 695,00 -,021
22,5 700.00 «020 20245 €93,00 ~e148 5.0 700400 o045
45,0 693.00 -+033 215.0 €65.00 ~e1b2 315.0 702.00 .090
5.0 700.0¢C «013 215, 0 687.30 -e173 315.0 706,00 «120
45,0 70640¢C «023 22540 520,00 ~e036 TCL 658.70 -.020
50.0 685,01 -«130 22540 571,00 =o Oty TCL 685.00 -.089
50.0 687.3¢C =161 225,10 611,08 -e012 BCL 586,00 -,072
77.0 685,0¢C «036 225,10 €24450 -e 042 BCGL 646,00 ~.078
90,0 693,0¢( «056 22540 643,00 -+069 8CL 671.00 -+ 051
96.0 706.0C .021 225.0 667.00 ~+0860
135.0 685,0( ~.082 22540 693,00 -e142
135.0 687+ 3( -.083 22540 €95,.,00 -« 060
135.0 693.0¢ ~.015 22540 700.00 « 039
135.10 695. 01 «022 225. 0 702.00 « 084
135.0 700.00 «029 225.0 706.00 «101
135.0 702,00 «039

135%.0 706.0C o047



LT

PHI

OO0 ocooogoOo00 o

(=2 — N — N = B — Y — = Iy —

o
.

M «652

"

Q

H

114.8
ALPHA = 6.37
BETA = =79

NPR = 3476
-6
RN (10 ) =

X

596.0C
620, 0¢C
637.0¢(
6565400
675.0¢C
6854 0¢(
687.0¢C
693.0¢C
700.0¢C
706400
693,00
700.00
633.0C
700,00
7364 0C
685, 0C(
6874360
685,0¢C
693+ GCC
706.00
685400
687.30
693.0¢(
695, 0C
700406
702.0C
70640¢€

1,23

CP

=.221
=176
-.115
-+045
-+169
-+166
=167
~es145
«£32
«110
~e131
«015
-¢039
«078
«031
-.12‘0
=153
«016
«03%8
‘1110
=-+099
-+ 099
~e032
-+110
027
043
o054

TABLE 3.—Continued

PHI

157+5
15745
180.0
180.0
188.0
180.0
180.0
180,0
18140
180.0
18040
20245
21540
21540
22540
22540
225,10
225.0
225410
22540
22540
22540
2254 0
225.0
22540

DS8

L = 16.87
L = =1,45

.u“

—
n

= -e28

X

€93.,00
700400
€90.15
£25435
€61.60
€85.00
687430
€93.00
€94,00
700400
706400
€93.,00
685,00
687430
€20.00
£71.00
€11,00
E24L450
643400
667400
€33.00
695,00
700400
i02.00
706400

cpP

‘.122

¢ 015
“e 0‘07
=345
-e 043
~e158
- 247
-el24
-+ 095

«036

«106
-e135
-o 140
'.16‘0
-,007
-.032

«0676
-e032
- 067
-+056
-+106
-.018

«056

«102

«115

PHI

247 «5
25245
28240
292, 5
315.0
31540
315.0
315.8
320.0
315.0
315.0
315.0
315.0
31540
TCcL

TCL

acL

BCL

8cL

AE L = 205
AE R = 205
PS 1 = 388.4

PS 2 = 384.8
H = 40365

DEL P = «03

X

685,00
685.00
685400
685, 0C
644435
658400
670425
685.06C
687.30
693,00
695.00
700.00
702.00
706400
658.70
685,00
586400
646.00
671.00

cp

-+148
‘.133
-e13
-+099
-e067
-«099
-+ 095
-alel
-e142
-«072
-.009

«058

«106

«133
-.027
-e«095
-+ 067
-o081
-.056



81

PHI

Vo oooooooOoo o
e © ¢ o 4 & o 5 o
e OO OO O
wm

£ N
[
. o
o v

45.0
4540
50.0
50.0
77.0
90.0
90.9
135.2
135.0
135.0
135.0
135.0
135.0
135.0

M

604
Q = 138.4
ALPHA = 5,98
BETA = =,71

NPR = 2,69
-6
RN (13 ) =

X

5964 0¢
620.00
637,00
665,00
675400
685,00
587.0¢C
693.00
700.0¢C
706.0¢
693.0¢
730.0¢C
6593.00
700.0C
706.0¢
685.0C
687,3C
685.0¢C
693,00
706.00
585.00
687,30
633,00
695, 00
700.00
702.00
706.010

1.52

cP

~e218
~+169
-e118
=045
~e173
'017“
=178
~+156
«025
«101
-s132
«0138
-0 34
«008
« 025
~e126
~e153
«023
<048
« 014
~e100
-l103
-.026
«018
«027
«040
« 045

TABLE 3.—Continued

PHI

157.5
157.5
18C.0
18GC.0
18340
180.0
18C. 0
18040
181.0
18040
180.0G
202.5
215.90
21540
22540
22540
22540
225, 0
225.0
225,40
22540
225.0
22540
22540
22540

AN CG = 1.03

W = 22595

ga t =

DH L = -1.31

OR L

0SB = =3,29

€93.00
i00.00
£90.15
625435
€61460
685,00
687.30
693,00
694,00
700.00
706400
€93,00
685400
687,30
520,090
£71.00
€11,00
€24.50
643.00
667.00
€33.00
695,00
00.00
702.00
706400

-.02

cP

-.12

« 012
~s 044
-+033
~e 03
-+160
~e178
~+131
‘.107

« 030

«101
~e143
o142
-172
~+006
-e 027
~e 001
-.025
=055
-+ 052
-e131
-o 0bb

«0u8

«097

109

PHI

247.5
252.5
282.0
292.5
315.0
315.0
315.0
315.0
320.0
315.0
315.0
315.0
31540
315, 0
TCL

TCL

BCL

8CcL

8CL

AE L

204

AE R

20°%
PS 1 =
PS 2 = 54
H = 33197

DEL P =

X

685.00
685.00
685,00
685,00
644,35
658,00
670.25
685400
687.30
693.00
695,00
700.00
702.00
706.00
658470
685.00
586400
646.00
671.0¢C

54 €45

243

«02

CP

-«148
=137
~e137
-.1ﬂ5
-.0€2
-.099
-, 098
-+130
-o148
-e084
-.022
«052
«103

«119
-.030
‘0097
«011
-s074
-.055
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PHI

0.0
0.0
0.0
0.0
U.O
0.0
0.0
0.0
8.0
0.0
2245
2245
45,0
45,10
45,0
5040
50.0
7740
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M = «540

0= 110.3

ALPHA = H.L4%

RETA = =.81
NPR = 3.65
-6
eM (10 ) = 1,20
X re

5364030 =213
620.0¢C -«170
637.0¢( ~e112
665, 0 -.J48
675,00 =170
635.0[ -+ 164
68740 ( -«168
633. 00 ~e143
700.0¢C «027
79640 ( <102
693-00 -a132
750e.0¢ «012
633,00 ~e 040
700.0¢ «38065
706.,0¢C «823
6956 0C ~e127
687430 =.151
685,0( «016
6593400 036
706.0C «008
685.0C -e102
687430 -e1010
693.08 -.038
595.0¢( « 005
700.0¢ . 025
702.0¢ 042
706400 «053

TABLE 3.—Continued

PHI

15745
157.5
180.C
180.0
180,08
180.0
180, 0
180.0
181.0
180.0
180.0
202.5
21540
21540
22540
22540
225410
22540
225.0
22540
22540
22540
22540
22540
22560

AN CG = .91

W = 20798

DA L = 16498

OH L = =1.70

Q
e

-~
"

€33.00
700,00
590.15
£25435
€61460
685,00
687430
€93.00
€94,00
700.00
706400
£G3.00
€85.00
687430
£20.00
571.00
€11.00
€244.50
€43.00
6700
£93.00
€85.060
i00.00
70200
706.00

-.02

PHI

24745
25245
282.0
292.5
315.0
315.0
315. 0
31540
320.0
215.0
315.0
315.0
315.0
31540
TCL

TCL

8CL

BCL

ECL

AE L = 285
AE R = 2065

PS 38845

-
"

PS 2 38542

M = 40351

DEL P = «03

X

685,00
685,00
685.00
685,00
644435
658400
670.2%
685.00
687,30
693.00
695.00
700.00C
702,00
706.00
658470
685,00
586400
646,00
67100

cpP

-e149
~+136
‘0130
~-e¢102
-.067
-.099
-+095
-s121
-~e1238
'0077
e 01l

«057

«103

«128
-s02¢
-.093
-+065
-o082¢
-+059



02

PHI

0.0
0.0
.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
2245
45,0
4540
45.0
S0.0
50,0
77.0
90,0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M +636

Q= 111,9
ALPHA = 6,956

BETA = =,18

NPR = 3,24
-6

RN (10 ) =

X

536,00
620.0¢
637.0¢(
665, 0(
675.0¢(
685,00
5837.0¢C
693.0C
700.0C
706.0C
693, 0¢(
700.00
693,01
700.00
706406
685.0¢0
687.3¢L
6854 0¢(
593,00
706.0C
685400
687430(
593.0C
695, 0¢(
700.0¢C
702.0¢
706.0¢

1.22

ce

‘0223
-«179
'-112
-s045
-s173
-e162
-+166
-¢136
«030
«100
~e119
«019
-+025
«013
« 027
‘.118
~+138
o024
o Dlale
«014
~e034
-+094
-.030
«015
«033
«047
«057

TABLE 3.—Continued

PHI

157.5
15745
180, 0
180.0
180.0
180.0
180.,0
18040
181.90
180,0
180, 0
20245
215,10
215.0
22540
22500
225,10
225.0
225,10
225.,0
22540
225.0
22540
225.10
2250

AN CG = .95

W

0A L

DH

OR

Dsa

L

L

22601

= Lo 45

= =1l.044

.70

z -3,11

X

€93.00
700.00
£30.15
€25435
€61.,60
€85400
687.30
€93,.00
694,00
700,00
706.00
€93.00
€85.00
687.30
€20.00
571.00
€11.00
€24.50
th3.00
667.00
€93.06G
€95,00
700.00
702,00
706.00

PHI

247.5
25245
28240
292.5
315.0
315.0
315. 0
31540
320.0
31540
315.C
315.0
115.0
315.0
TCL

TCL

ecL

BCL

8cL

L]

= 205

= 205

"

399.1
395.3

39793

DEL P = <« Ol

X

635,00
685,00
685,00
685,08
644435
658400
670.25
685,00
687.30
693.00
695,00
700.00
702,00
706.080
658.70
685,00
586400
646,00
671.00

CP

-+138
-e129
o128
~+099
~.063
-o098
~e 094
=e114
-e134
- 071
-0011

«057

«1(3

«124
-.01¢
-.091
-e0%5
-.0172
‘005‘0
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PHI

0.0
0.0
Ge0
0.0
0.0
0.0
0.0
0.0
0.0
8.0
22.5
2245
45.0
4540
45,0
5040
50,0
77.0
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M = .605

0

100.9
ALPHA = 8,090
BETA = =,57

NPR = 2495
-6
RN (10 ) =

X

536400
620.0¢C
637400
665,00
675.00
685,0¢C
687,00
693.0¢
700.0¢C
706,00
693.0¢C
700.00
6593, 0¢C
700.0¢
706.00
6354 0C
687.3C(
685,0¢
693.0(
7066 0C
685.00
687430
693, 0¢C
695400
700.00
702,00
706.00

1.16

cP

-e229
~e178
~e116
-+ 046
-el74
-e166
~el72
-+138
«025
095
-e.120
515
-,028
«011
«021
~e118
-1l
«017
«039
«011
=+105
-+107
~+036
o017
«029
«039
e 045

TABLE 3.—Continued

PHI

15745
157.5
180.0
18040
18G4C
180.0
130.0
180.0
181.0
180.0
180.0
202.5
215.0
215.0
22540
225.0
22540
225.0
225.0
22540
22541
22540
22540
22540
22540

AN CG = .93
W = 22746
DA L = 4400

OH L = =1.67

DR L

0S8 = =3,11

€93.010
i00.00
£90,15
€25435
€61.60
€85.00
€87.30
€93.00
694,00
i00.00
706400
€93.00
€85,00
687430
€20.00
571.00
€11,040
€24.50
€63.00
667,00
€93,00
€95,00
700.00
702,00
706.00

o b1

cp

-s126
007
-o 048
-4, 036
-.030
-+156
-e174
e 130
~e102
027
«091
-+138
-e140
-s164
«006
-2 0204
008
-o01L
-o04b
e 0‘06
-s116
-+028
+ 051
«091
«103

PHI

247 .5
252.5
282.0
29245
315. 0
315.0
315. 0
315.0
320.0
315.0
315.0
315.0
31540
315.0
TCL

TCL

8cL

ecL

BCL

AE L = 205
AE R = 203

PS 1

397.3

PS

~n
(]

393.5
H = 39868

DEL P = «03

X

685,00
685,00
685.00
585,00
644435
658.00
670.25
685400
687.30
693.00
695.00
700,00
702.00
706.00
558.780
685.00
586.00
646,00
671.00

ce

ol by
-.136
~-a13E
=105
-+ 067
'-097
-«093
-s1c2
-e138
-.072
~-e016

«051

«101

«115
=022
-.092
-«055
-,07¢
-.057
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TABLE 3.—Continued

M = 4592 AN CG = .97 AE L = 205

Q= 97.5 W = 22731 AE R = 207

ALPHA = 8.80 DAL = 4oll PS 1 = 400.8

BETA = =-,48 DH L = =1,87 PS 2 = 39€.7

NPR = 3,27 DR L = «53 H = 39677

-6

RN (13 ) = 1,14 0S8 = -3.11 DEL P = 03
PHI X cP PHI X ce PHI X ce
0.0 58.0C -:226 157.5 €93.00 ~e134 24745 685,00 =el41
0.0 520,00 =e175 157.5 700,080 «003 25245 685.00 -.129
0.0 637.0¢( -.111 18040 £90.15 =+ 040 282.0 685,00 -1 3
0.0 665.0¢( ~e 041 180.0 €25,35 ~e023 292.5 685,00 -.1(0
0.0 675.00 ~+168 180.0 661.60 -.027 315.0 644435 -.0€2
0.0 6R5,0C ~e157 18040 €85.00 ~«153 215.0 658,00 -+093
0.0 687.0( ~e163 180.0 687.30 ~e173 315. 0 67025 ~.091
0.0 693,00 -.132 180, 0 €33.00 -e135 215.0 685.00 a1l
0.0 700,00 «031 181,10 €84,00 -+102 320.0 687.30 -+132
0.0 706,00 « 099 180.0 700.00 «027 31540 693,00 -+069
2245 633,01 -~s111 180.0 706.00 «101 15.0 695,00 -.01%
2245 700.00 «019 202.5 €93.00 -+135 31540 730,00 + 056
4540 693,00 -e024 21540 €85.00 -e129 315.0 702,00 104
45,0 700,00 <010 215.0 687.30 ~+154 315.0 706.00 «124
4540 7064 0¢ « 025 22540 £20.00 «018 TCL 658.70 -s 022
50.0 685,00 -e113 22540 €71.00 -+01b TCL 685,00 ~+092
5040 6B743C -+130 225.0 €11.00 0017 8CL 586.00 -« 049
77.0 685, 0( «019 225.0 €24450 ~.003 8CL 646.00 - 068
9040 693.00 041 22540 €43.00 -«037 acL 671.00 -.052
90.0 706.0¢ «016 225.0 867.00 -.037
13540 685,00 -.108 22540 €93,080 -«105
135.0 687430C -.107 22540 €95.,00 -.021
135.0 693.0C =el 42 2254 0 100,00 «057
135.0 635,00 «012 22540 702,00 « 097
135.0 700.0¢C +030 225, 0 706400 »108
135.0 702.0¢C «O4b
135.0 706400 «055



€¢

PHI

-
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M = ,823
Q = 698.8
ALPHA = 1,073
3ETA = =,33

NPR = 3,05
-h
RN (15 ) =

X

596.0¢C
620.0¢C
637.0¢(
66540 (
675.0C
5854 0(
637+ 0¢(
693,0¢C
730.0C
706,00
6934 0C
700.0¢
593, 0¢(
730.0¢C
706.0¢C
685.0¢(
6874 3¢C
685.0C
693.0C
706.0¢(
65854 0(
687.3C
693.0(
695.C0
700.0¢
702.0¢C
706,00

be37

CcP

- 240
=.179
-+ 0935
-+ 049
-+184
~¢192
~a187
-+1937
«C16
o124
-s131
«034
-.017
«022
031
-e132
~+156
049
065
«02R
-e0 49
- 05
.010
«030
« 032
«036
041

TABLE 3.—Continued

PHI

157.5
157.5
180.0
18040
180, 0
18040
180.0
180.0
181.1
18040
180.0
20245
215.C
215.0
22540
225.0
22540
22540
22540
225.0
22540
22540
22540
225.0
225410

AN £5 = 1.

W = 23665

JA L =

OH L

9k L

JS8 = =.2

X

€93.,00
700,00
£940.15
€25435
€61.60
€35.00
687430
€93,00
€94.00
i00.00
706.00
€93.00
685,00
587430
520400
571.00
€11.00
€24.50
643400
5€7.00
633,00
635400
700.00
702.00
706400

03

o 77
73
35

8

cP

“e g82

021
-.068
=.059
-.058
-e148
-+157
-+120
-.088

« 024

«117
~el 05
-e153
-4178
-+ 086
-+058
-+018
-+ 051
-«093
-.082
~e149
-.058

«036

«097

«136

PHI

247.5
252.5
282.0
292.5
315.0
315. 0
315.0
315. 0
320.0
315.0
315.0
31540
31540
315.0
TCL

TCL

BCL
8CL

AE L

205

AE R

206

PS 1 1496,0

)

~n
n

1495,.5
H = 9666

DEL P = =.14

X

685,00
685400
685400
685.00
644e 35
658400
670.25
685400
687430
65693.00
6¢5.00
700.00
702.00
706.00
658.70
685,00
586400
64B6.00
671806

cP

-.155
-o141
~e125
-.111
~s0652
-e105
‘0113
e 146
-, 1€8
-+107
--03“

«039

«108

«126
'5018
-.092
-+085
-.087
-e 047



ve

PHI

0.0
C.0
0.0
G0
9.0
0ed
0.0
0.0
0.0
0.0
2245
2245
4540
“5.0
4540
5040
50.0
770
90.0
90.0
13540
135.0
135.0
135.0
13540
135.0
135.0

M «809

il

Q = 45C+5
ALPHA B 1,45

3ETA = =,31

NPR = 2.55
-6

RN (10 ) =

X

5964 0(
620.,0¢C
637.00
6654 0C
675, 0C
58540 (
687.0C
65933400C
700.00
706400
633,0C
700.0¢
693,0C
700.0¢C
706.0C
68540
687.31¢
685,00
693.00
706,01
6854, 0¢
65874310
693,40 ¢
635, 0¢
700,00
702.0C
706.0¢C

3a24

~e2041
-+189
~.109
=« 052
=187
~+196
~+196
-+191
« 017
«1318
-e125
«023
‘0021
«013
024
~.125
‘olbg
<040
«058
«016
-+056
=.055
«004
«020
«025
«031
«C35

TABLE 3.—Continued

PHI

15745
15745
180.0
188040
180.0
183,90
18040
18040
181.0
180,90
18040
20245
21540
215,90
22540
22540
225.10
22540
22540
225,10
225.0
22540
2254C
225,0
2254 0

At CG = 497

W = 23242

DA L = -1

DH L = -261

OR L = «66

0S8 = =432

X cpP

EQ3.00 -.088
703.00 «018
590.15 -.071
625135 '1063
€61.60 -+ 060
ER5.,00 ~s155
687430 -a167
£93,00 -s122
€34.00 -+091
700.00 «022
706.00 «100
€33,00 ~s1048
€85.C0 -.156
687430 -+186
€20.,00 -.080
571400 ~«058
£11.,00 -+ 024
E24450 =.054
€63,00 -+ 090
667.00 -+084
€93.00 -.149
635,00 -.058
700.00 «035
702.00 « 086
70€.00 <117

PHI

247+ 5
252. 5
282.0
292.%
315.0
315. 0
31540
315.0
32040
215.C
315.0
5.0
31540
315.0
TCL

TCL

BCL

8CL

8CL

AE L

&€ R

H =

OEL

= 208
= 205

996.2

994.0
19762

P = =406

X

685.,0C
585,00
685,00
685.00
64k, 35
658,00
670,25
685,00
687,30
693,06
595,00
700,00
702.00
706600
658,70
685400
586,00
646.00
671,00

CP

~+159
-e146
~s132
-+115
-+058
-.109
-+116
-e148
172
-o103
-«030

042

« 035

«112
-1013
-« 094
-.088
-,090
-.052



14

PHI

0.0
g.0
0e0
6.0

0.0
0.0
0.0
0.0
9.0
2245
22.5
45.0
45.0
4540
50.0
5040
77.0
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M «300

0 = 809,5
ALPHA = .85
BETA = =,35

NPR = 3.0¢
-6
RN (10 ) =

X

5964 0 (
620.0¢(
637.0¢
665,040
675,00
685400
687.00
693+ 00
700.0¢C
706.080
693.0¢(
700,00
693.00
700.0¢
7064 0C
685.,0C
687.30
68540
6593.0C
7064 0¢
68540¢
687430
693.0¢C
695.00
700.0¢
702,00
706,00

4e8Y

cP

-+300
~s270
-.082
-«039
-.188
-¢195
-.183
-e194
«031
«135
-.112
«052
'.UUZ
« 036
« 040G
-e123
- 1lbb
« 065
«080
034
=s024
-s017
« 041
« 045
b4
LY
e 043

TABLE 3.—Continued

PHI

157,5
157.5
180.0
180.0
180.0
180.0
180.0
180.0
181,.0
18040
180.0
202.5
215.0
215.0
225480
22540
225.0
22540
225.0
225,0
22540
225.0
22540
22540
22540

AN CG = 4956

23486

= -e932

H

]
.
]
=]

€93,00
703400
590.15
625435
661.60
685,00
687.30
€93.00
694400
700,00
706,00
633,00
685.00
687430
€20.00
€71.00
€11.00
€24,50
643.090
667.00
693.00
695.00
700.00
702,00
706,00

PHI

247 o5
25245
282.0
29245
115. 0
315.0
315.0
315.0
320.0
315.80
31540
315.0
315.0
315.0
TCL

TCL

BCL

ecL

BCL

= 2065
= 205

1454.9
= 1455,5

10495

DEL P = =.17

X

685.00
6385.00
685400
685.00
644435
658.00
670.25
685400
687,30
693. 00
695,00
700.900
702.00
706400
658,70
685,00
586,00
646400
671.08



92

PHI

NOoOoOoOooCcoooooC
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4540
5040
50.0
7740
S0.0
90.0
135.0
135.0
135. 0
135.0
135.0
13540
135.0

308

N

Q 60647

ALPHA = .94
EETA = -o40

NER = 3,22
-6
RN (10 ) =

X

5364 00
520400
637.00
665400
6754 C0
5854 00
687,00
693,00
7004060
706400
693. 00
700.00
693,00
700,00
736409
685400
687430
685, C0
693. 00
706400
685,00
687430
693. 00
695, 00
700.C0
702. 00
706400

3481

cP

-+ 350
=+ 310
~e 077
-« 038
~e175
-+ 192
- 183
-« 185
« 045
e 142
~e¢ 099
057
«0U7
¢« 041
RILS
=o 114
-s 134
«068
« 083
« 037
-2 014
-« 0L 9
« 051
« 050
« 0438
o QU6
o Ol4

TABLE 3.—Continued

PHI

157,.5
157.5
18040
180.0
180.0
180.0
180.0
180.0
181.0
18040
180.0
20245
215,0
215.0
22540
22540
225.0
22540
225,.,0
22540
225,0
226540
225410
22540
22540

AN CG = +35

W = 20335

0a L

oH L

DR L

0SB = +.32

693,00
720.0¢C
520,15
625 35
6€1.60
685.00
687,30
693.30
694, 00
700,00
708400
623,00
68%,00
687. 3C
520.00
571.00
611,00
624,50
643,00
6€7.00
693.00
695,00
700.00
702.00
706600

15,35
-+88

=e15

CP

-e050

« 046
- +066
- «055
~+062
-¢138
=419
- o034
~-+060

«053

«134
-¢133
~elbl
~+186
-e104
-+059
-.002
=342
-e¢098
-+094
=134
-e023

o074

e132

o161

FHI

247.5
252.,5
282480
2€2.5
315, 0
315. 0
315. 0
315.0
320, 0
31c. 0
315. 0
315.0
315, 0
315. 0
TCL

TCL

eCL

egcL

aCL

AE L
AE R
PS 1
PS 2
H =

DEL

= 205
= 205

= 1071.5

1071.1
18138

P = -o 10

X

585,00
685,00
685.00
644435
658, 00
670.25
685,00
687.30
693,00
695,00
700.00
702.00
706.00
658.70
685,00
586400
646,00
671,00

cP

~el164
=e145
-e117
-+107
034
-+096
-.111
-ollsly
-¢165
-+093
-.009

«071

128

+«151

«011
~+072
-+081
-+9085
-e034



Lg

PHI

U.U
0.0

0.0
0.0
0.0
g.0
0.0
0.0
0.0
2245
2245
4540
45,0
4540
50.0
5040
77.0
90,0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M= ,902
Q = 391.9

ALPHA = 1,43

NFR = 3.14
-6
RN (10 1} =

X

596.0¢(
620.0¢C
637.0¢C
6654 0C
675, 0(
685400
587.0C
693.0¢C
700.00
706.00
693.0¢(
700.0¢C
6934 0(
700.0¢C
70640 ¢
685.0¢
687430
685.0¢C
693.00
70640¢
6854 0¢C
687.3C
693.,0¢
695.0¢(
700000
702.0¢
706400

cP

=297
-e336
-.106
~el 02
-+183
=.1935
-+190
~e173
042
.121
-.096
«039
-.001
«026
« 03¢
-s112
-e132
«251
068
0026
=026
-.C22
« 39
IU38
«036
«034
o032

TABLE 3.—Continued

PHI

15745
157.5
180.0
18Ga0
180.C
183540
180.0
18040
181.0
18040
180.0
20245
21540
215.0
22540
22540
225410
225.0
22540
22540
22540
225, 0
22540
225.0
22540

AN C6 = .93

W = 22885

JA L = «61

IJH L = =-.94

R L = 12

7183 = =.29

X ce

693n00 -.051
70C.0€ e 633
590.15 =075
€25435 -+06L4
€61.60 -.069
€85.,00 ~e1lblb
687430 -~ 142
€93.00 -+089
€CS4.00 -.059
700.C0 « 045
706.00 «106
€93,00 -+ 130
885,00 ~e 164
687430 -e19¢
£20.00 -, 100
€71.00 -.058
€11.00 =017
62“050 °0053
€43400 -e111
667400 -e102
€93.00 ~s127
635400 ~.023
700.00 « (64
702,00 «115
70€.00 138

PHI

247 .5
25245
282.C
292.5
315.0
315.0
315.0
31540
320.0
315.0
315.0
31540
315.0
315.0
TCL

TCL

BCL

8CL

8CL

AE L = 205
AE R = 205
PS 1 = 701.1
PS 2 = 698.3
H = 27997

DEL P = =-,03

X

685,00
685.00
685,00
685,00
644e35
658. 00
670,25
685400
687430
693,00
695.00
700.00
702.00
706400
658,70
685000
586.00
646400
671.00

cP

-e1648
-.151
-e122
-.113
=-e 045
-e103
-e117
=e14E
-1 €2
-.083
-.008

+060

«10€

«131

«002
-« 080
“088
-,09%
-. 045



8¢

TABLE 3.—Continued
M

«901 AN CG = .97 AE L = 205

Q = 399.4 W = 21611 AE R = 205

ALPHA = 1,38 0A L = 3.93 PS 1 = 71640

BETA = = 47 OH L = <=.88 PS 2 = 713.2

NPR = 3442 OR L = =,22 H = 27525

-6

RM (10 ) = 2,81 DSB = =3.20 DEL P = =-,03
PHI X cP PHI X cep PHI X CP
0.0 596.0( -. 315 157.5 €33.00 ~e048 247.5 685,00 =160
0.0 620.0¢ -¢302 157.5 700.00 o« 041 25245 685.00 -e142
0.0 637.0( -.085 180,0 £90.15 -.069 282.0 685.00 -¢113
0.0 665.0( ~.038 180,¢C €25435 -+ 059 29245 685.00 -s105
0.0 675, 0¢C ~s174 180.,0 €61.60 -« 062 315. 0 644.35 -:D38
0.0 685.0¢( -.192 180.0 €85.,00 -e137 315. 0 658400 -« 099
0.0 687.0C -.188 189.0 687,30 - 140 315.0 670.25 -«112
0.0 693.0C ~el74 180.0 €93.00 -+085 21540 685,00 “ell1
0.0 700.0¢ «0438 181.0 634,00 -+055 320.0 687.30 -«1€0
0.0 706.0C 136 180,10 i00.00 « 055 315.0 693,00 -e0 37
2245 693.0¢C ~+099 180,10 706.00 «120 315.0 695.00 «003
2245 700.00 o047 202.5 €93.,00 ~+128 315.0 700.00 «075
45.0 693.0¢C -«001 21540 €85,00 -e157 315.0 702.00 121
45.0 700.00 «030 215,10 687.30 ~+185 315.0 706.00 o1l i4
45,0 706400 «036 225,10 £€20.00 -+099 TCL 658.70 «007
50.0 685.0C -e112 225.0 571.080 -+059 TCL 685,00 -.073
500 68763C ~e135 22540 €11.00 -+008 acL 586.00 -.082
77.0 685.00 <054 225.0 624450 =046 BCL 646400 -.,088
90.0 693.0C «073 225,.,0 €43.00 -e101 acL 671.900 -.037
98.0 70640¢C 029 22540 667.00 ~+095
135.0 685.0¢( ~.018 225,40 €93.00 ~e123
135.¢C 687.30 -s12 225,40 €95,00 -.017
135.0 693.0¢( « 046 22540 700.00 «073
135.0 6954 0¢C 042 22540 702.00 «128
135.0 700.0¢ « 041 2250 706.00 «152
135.0 702.0¢ «039

135.0 70640 «038
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PHI
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45,0

&
m
Y

©

50.0
5040
77.0
gu.o
90.0
135.0
135.0
135.0
135.0
135.0
13540
135.0

M = L,925
Q = 213.7
ALPHA = 2,54
SETA = =459

NFR = 4,15
-&
RN (12 ) =

X

536.0(
6204 0¢
637,00
665,00
675.,0¢
6854 0C
687.00
633.0¢
700.00
70640C
59340
7G0.0C
693400
700.0¢C
706400
685,0¢(
687430
685. 0L
693.00
706.0¢C
685.0¢C
6874 3¢(
693.01(
695, 0¢(
700.00
702.0C
70640¢

1.60

LP

-¢250
~¢380
-e152
~.037
-.1690
-¢176
-e173
-e127
e 054
«118
=077
«036
=071
023
«228
-.096
~e115
«035
«057
«022
=030
'0025
«034
« 029
«029
«028
«026

TABLE 3.—Continued

PHI

157.5
15745
180.0
180.0
180.0
180.0
180.0
180.0
181.0
180.0
180.0
20245
21540
21540
22540
22540
22540
225.0
22540
225,10
22540
22540
22%.0
22540
22540

AN CG = 9%
W = 22498
DA L = 16,28

DHL = =-1,75

DR L

0S8 = -.30

€93.00
700.00
£90.15
625435
€61.60
€95,00
687430
€693.00
€94,00
700,00
706.00
€93.,00
€85.00
687,30
£20.00
571.00
€11.00
€24.50
€43,00
667400
€93,00
€35.090
700.080
702.00
706400

10

cP

-e042

«033
~.080
-.077
-.087
~e1s8
G.000
~e067
-« 004

Q48

«103
-e102
-e120
-+191
~e132
~+055
-e025
-.066
-¢133
-.122
-e.082

«013

o072

0111
e124

PHI

247 .5
2524 5
282.0
292.5
315.0
315.0
315.0
31540
320.0
315.0
315.0
315.0
315.0
315.8

TCL
ECL
BCcL
BCL

AE L = 285
AE R = 181

S

-
n

36446

PS 2

J61.4
H = 41921

DEL P = « 02

X

685,080
685,00
685.00
685.00
644435
658,00
670.25
685.00
687.30
5933.00
695,00
700.00
702.00
706,00
658,70
685,00
586.00
646,00
671.00

cP

~e1E0
-e1 39
-s122
-e110
~+0%5
«e 094
-.105
-e131
~el bk
-a0 65
-.003

« 059

«109

«131

«00E
-2 072
-0 091
o114
-+052



0¢

PHI
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M +«3080

Q = 199.8
ALPHA = 2.73
BETA = =,73

NPR = 3,7¢
-6
RN (13 ) =

X

5964 0(
620.0¢C
637.0¢(
665.0C
675.0C
685,0C
687.0¢
593,01
700.0¢C
706.0(
693.0(
700.0¢C
693.0¢
700,00
706.0C
685, 0¢C
68743
685,00
693.0¢
706.0(
685.0(
687.31(
693.0C
695, 0(
700,0¢
702.0C
70640

1.53

cep

-+ 321
~e3U4b
~.095
-+029
-e157
o171
-e171
~4137

«058

«127
=«076

042

o012

«032

« 034
-.089
o111
«0590
«067
«029
«0227
«022
e 041
« 040
«038
« 040
«040

TABLE 3.—Continued

PHI

157.5
157.5
180.0
180.0
180, 0
1800
180.0
180.,0
181.0
180, 0
180,80
202.5
215,10
215.0
225, 0
225,0
22540
22540
225, 0
22540
22546
225,10
22546
22540
225,90

0s3

= 4436

= =1.,34

«03

= =3.12

X

€83.00
700.00
£90.15
€25.,365
61,60
€85.00
687.30
€93.00
€94,00
W00.00
706.00
€93,00
€85,00
687.30
€20.00
£71,00
€11,00
€24,50
43,00
€67.00
€33.00
€95.,00
700.90
702.00
706.00

ce

-2 047

o042
-+070
-«062
-.064
-elbl
-e143
~eG75
«o 045

«058

«113
-e112
-«155
-.181
’n073
~s 047
-.008
-+051
-+108
~.098
-+035

« 005

075

«123

o142

PHI

247 o5
252.5
28240
292.5
315.0
315.0
315. 0
31540
320,90
31540
315.0
31540
315.0
315.0
CL

TCL

B8CL

ECL

BCL

AE L
AE R
PS 1
PS 2
H =

DEL

= 285

359,.0

L]

355.9

L2205

P = «03

X

685,00
685,00
685.00
685,00
644,35
658.00
670.25
685,00
687,30
693.00
635.100
700,00
702.00
706400
658.70
685.00
586,00
646,00
671,00

CP

~e1°5
-¢137
~s111
-+099
-.034
-.088
-,100
-e1l24
~e13E
-+053

015

074

«117

«135

« 019
-.0€4
-2 077
-e091
-.042



¢

PHI

0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
2245
2245
4540
45.0
45.0
S0.0
5040
77.0
90.0
90.0
135.0
135.0
135.0
135.0
135.8
135.0
135.0

M = +906

Q 138.6

AL2HA = 3,55
BETA = -<bl

NP = 5,67
]
RN (10 ) =

X

596.00
620.0¢C
637.0¢
66500
675.0¢(
685,0¢
687.00
693.0¢(
700,00
706,00
593,00
700.0¢C
693.0C
700.0C
706,00
685,00
687430
685.0¢
693.0¢
706,0(
685.00
687.3C
633,00
695.00
700.00
702.0¢
70640¢(

1.09

cp

~+ 316
=+ 335
'0093
~+019
'0130
~s140
-e136
-.111
0072
e148
=¢076
« 052
«012
«036
« 046
~.078
=+097
o047
+«065
«033
~«019
~«018
«040
«063
o041
o047
«056

TABLE 3.—Continued

PHI

157.5
15745
18040
1800
180.0
180,0
180,0
18040
181.0
180.0C
18840
202.,5
215.0
215,10
22540
22540
225.0
225.0
225,0
22540
22540
22540
225.0
225.0
225,0

AN C6 = .92

W = 21806

DA L

OH L = ~2.11
DR L = =.34

DSB8 = =3.14

X

693.00
700.00
590.15
625435
661.60
685,00
687,430
693,00
€94.00
700,80
706.00
693.00
685.00
687,30
£20.,00
571.00
611.00
624450
643,00
667.00
€93.00
695,00
700.00
702.00
706400

]
w
.
o
(=

cp

-+036

«055
’-052
-e¢060
~e063
~s13tL
-e127
~¢056
-e027

«076

013k
~.082
‘1133
-e145
=066
~«037
-+ 007
-+052
~el12
-« 097
=+ 055

«035

«098

«137

« 154

PHI

24745
25245
282.0
29245
315.0
315.0
315,10
315,40
320, 0
31540
315. 0
315.0
315.0
315,40
TCL

TCL

8CL

BCL

BCL

RE L = 227

WE R = 225

PS 1 = 246.0
PS 2 = B42.7
H = 50080

DEL P = 04

X

685,00
685,00
685,00
685,00
644435
658,00
67025
685,00
687.30
593,00
695,00
700.00
702.00
706,80
658470
685,00
535400
646,00
671,00

cpP

=s125
-s100
-,085
-e073
-.029
-e0 13
-+ 080
-. 092
-+100
=e0 25

«023

+089

«133

+156

o017
'0055
-e073
-+ 099
-e 037



¢t

TABLE 3.—Continued

M= L,887 AN CG = .94 AE L = 204

Q = 134,7 W = 22095 AE F = 204

ALPHA = 3.96 oA L = baobl PS 1 = 248.7

BETA = ~.93 OH L = =1.56 PS 2 = 245.9

NPR = 3,77 DR L = =,05 H = 43825

-6

RN (10 ) = 1,08 0S8 = -3.12 DEL P = 03
PHI X cP PHI X cP PHI X cP
8.0 596.0¢ =341 15745 693,00 -o045 247 .5 685.“0 "0153
0.0 620+0¢ =e272 15745 700.00 02 25245 685.00 -:+138
0.0 637.0C =090 130.0 £90.15 ~e063 282.0 685,00 ~e114
0.0 665. 00 =029 180.0 €25435 -+058 292.5 685,00 -.098
0.0 675.0¢ -+160 180.0 €61.60 -+061 15,0 644,35 -.038
G 0 685.0( ~e163 180.0 €85,00 -e143 315. 8 656.00 -.089
0.0 687.00 -eibl 180.0 687,30 ~e148 315.0 670.25 -.099
8.0 693.0¢ -e121 18040 693400 ~e077 315.0 685,00 -e118
0.0 700.0¢C «057 181.0 €84,00 -+ 051 120.0 687.30 -s131
0.0 706.0C «121 180.0 700400 «052 315.0 693,00 -0 89
22.5 693.0¢( ~.070 180.0 706.00 #1112 315.0 695.00 «015
22.5 700.0¢C o041 20245 €93.00 -e111 31540 700,90 «070
4540 693.0(C «012 215. 10 €85.00 ~e 152 215.0 702.00 111
4540 700.0¢C «031 215,10 687,30 ~«176 315.0 706.0C «132
45.0 706,0C « 034 22540 520,00 -o 048 TCL 658,70 «016
50.0 685.00 -+090 225.0 €71.00 -.038 TCL 685400 -+ 0€6
5040 68743 1( -+109 22540 €11.00 ~«009 eCL 586.00 -.072
77.0 685, 0¢( o042 225, 0 €24,50 ~« 053 BCL 646,00 -.090
90.0 693.0¢ «063 225,10 €43,00 -.107 8CL 671,00 =e 042
90.0 706,0¢C «032 225,10 667.00 -.092
135.0 685, 0¢( ~e029 225,10 €33.00 =«092
135.0 687.30 =+026 225.0 695,00 «003
135.0 693.0¢C oGl2 225.0 700400 «067
135.0 695, 00 o041 225, 0 702,00 «115
135.0 700.00 «039 22540 706400 +134
135.0 702.0¢ «038

135.0 706.0¢ «035



€€

PHI

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
2245
45,0
45.0
45,0
50.0
50.0
77.0
0.0
90.0
135.0
135.0
13540
135.0
135.0
135.0
135.0

M= 1,185

Q = 783.8

AL2HA = 458

BETA = =.34

NPR = 5,92

-6
RN (10 ) = 4,07
X CP

596,00 -.088
620.00 -+165
637.0C =.203
665400 ~+109
675.0¢C -e184
685,09 -+229
587.00 -e237
693.00 =e301
700.00 -+ 379
7064048 ~e 041
693,00 -+216
700,00 ~olk 06
693, 0¢ -¢311
700,080 =151
706,00 -.051
685.0¢C =~e220
687, 3C -.298
585,00 ~el14
593, 00 -.078
706,00 ~e10l
58500 ~s174
687,30 -e117
6593. 00 -.183
595,00 -.278
700.0¢C =255
702.00 -.056
706,00 «005

TABLE 3.—Continued

PHI

157.5
157.5
180.0
180.0
180.0
18040
180.0
180.0
181,90
180.0
180.0
20245
215.0
215,10
225,10
225410
225.0
225,10
22540
22540
225.0
22540
22560
22540
225.0

AN CG = .89

W = 20584

DAL = 407

DH L

DR L = =.21

DSB8 = -3.20

X

€93.,00
00.00
€a0.15
625435
6561460
685,00
687.30
€93,.,00
€94,00
700.00
706,00
693.00
€85.00
687,30
520.00
571400
€11.00
624450
E43.00
667.00
693,00
695,00
700,00
702.00
706.00

«22

cep

-e137
-e 391
-+319
-.133
-+ 065
~e163
-+166
-e122
-+160
~¢303
-+026
-e119
-e155
~e202
-.003
-a 041
-+128
- 07
o074
-es123
- 1‘01
- 240
-+ 320
-+ 085

«002

PHI

247 o5
252.5
282.0
292.5
315.0
315.0
315. 0
315.0
320.0
315.0
315.0
315.0
315.0
315.0
TCL

TCL

8CL

ecL

8cL

RE L = 355
AE R = 349

PS 1

798.1

PS 2

T94.3
H = 24642

DEL P = « 01

X

685,00
685,00
685,00
685.00
644435
658,00
670425
685.00
687.30
693.00
695.00
700.00
702,00
706.00
658.70
685,00
586,00
646,00
671.00

cp

-s182
-,182
=.252
'0252
-.087
~.167
-¢133
-12“
o264
-e212
=307
-+303
~.072
-e015
-.259
-~ 216
e 346
-.083
o QU7



43

PHI

oo oocoooco
L] L ]
coocococaoooo

N ™~
~n N
e o
[L N ]

4540
45.0
4540
5040
5040
77.0
90.0
0.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

]

Q =

1.181

73643

ALPHA =  ,Bb4

RETA = =.28

NPR

RN

= 6426
-6
(10 ) =

X

536.0(
620.0¢
637.00
665, 0C
675.00
685.0C
687«0¢C
693,00
700.0¢
706.0¢C
693,0¢
700,0¢C
693,00
700.00
706.0C
685,00
68743 ¢(
685,00
693.00
706.0C
685,010
687.3¢
693,.,0¢C
695.0(
700.0C
702.0C
706.0¢C

3+90

cpP

'.0”9
-,171
-.207
-.107
'-189
-s231
e 24l
-+390
~s159
-+055
-e363
“0160
-e357
-ell7
=.098
-.221
~e295
~.117
~«083
~e123
-.181
‘ni“g
=264
-.282
sl b
‘0060
-s027

TABLE 3.—Continued

PHI

157.5
15745
180.0
18040
180.0
180.0
180.0
180.0
181.0
180.0
18C. 0
202.5
2150
215.0
22540
22540
22540
22540
22540
22540
22540
225.0
22540
225.0
22540

AN CG = .92

W =

DA L

21483

= 9.05

"

)
.
-~
>»

693,00
700408
£90.15
€25435
€61.60
€85.00
68730
€93.00
€94.00
700,00
706+08
€33.00
685400
687430
£20.00
£71.00
£11.C0
E24450
€EL3,00
667400
€93.00
635,00
700400
702.00
706400

«00

cP

-e23%1
~-e 334
-+ 154
-+130
-.066
-e167
-e¢205
-+223
-+ 254
-+ 327
-~ 044
e 21l
~e156
~+209
-« 004
-e 041
-e129
~+068
=« Q74
-e122
=e253
-+ 330
-+288
o064
~e032

PHI

247 45
25245
282.0
29245
31540
315.0
315.0
3150
320.0
315.0
315.0
315.0
315.0
315.0
TCL

TCL

8cL

BCL

8CL

AE L = 2986
AE R = 327

PS 1

75

PS 2

75
H = 25940

DEL P =

X

685,00
685,00
685,00
685,00
644,35
658,00
670,25
685,00
687.30
693,00
695, 00
700.00
702.00
706,00
658.70
685,00
586.00
646,00
671.00

4ot

0.8

01

cp

-+183
-s184
-.272
-e261
=+099
-e172
=13
-e2 47
-.272
-1320
-+375
~e161
-.085
~e 045
-s249
-s216
-e212
-.081
-, 049



GE

PHI

0.0
De 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
22,5
4540
45,0
!‘5'0
50.0
50.0
7740
90.0
90.0
135.0
135.0
135.0
135,.,0
135.0
135.0
135.0

M 1.16¢€

Q = 535,.,1
ALPHA = 1.50
BETA = =,36

NPR = H46E
-5
RN (10 ) =

X

596, 0¢C
620.0C
637.0¢(
6654CC
675400
685400
687.080
693,0¢C
700.,0¢C
7064 0C
593.0¢(
700.0¢€
693.C(
700,00
706.0C
635,00
687430(
685,00
693,00
706.0¢C
685, 0¢(
68743C
693, 0¢(
695,0C
700.0¢C
702.0¢C
736400

3426

cP

-.137
-,191
-.232
'0373
~.184
~e 244
-e263
e 433
-.130
-s05h
-.406
a1l
~e307
~e151
-.102
~a237
-.307
-+106
'0080
~e122
-+188
=157
-+ 279
~e226
-.123
~ed73
=047

TABLE 3.—Continued

PHI

15745
15745
18046
18344
130.0
180.0
180,10
18C.%
181.0
18040
18C.0
26245
215,10
21540
225.0
22548
225.0
225,10
22540
22540
225410
22560
225.0
22540
22540

AN CG = ,96

W = 22679

274 L = 13.91

DH L

IR L

ns3 = =-,28

X

€93.00
700.C0
590415
625435
f61.60
635,C0
687.30
£93,090
694400
700,00
706,00
€93,080
€85.00
687430
€20.00
571.00
611.00
€24e50
543,00
667400
593,00
695.00
700.00
702.00
706,00

-+61

-.72

cP

-e265
-¢211
-¢195
-.127
-+066
~e177
-e215
=e259
~e290
-¢203
-¢ 044
=e252
-«167
=. 221
-o 011
-.068
~e123
-«052
~.071
-e121
-+307
-, 381
’0153
-+ 066
~e 041

PHI

247 «5
25245
282.C
29245
315.C
315.0
315.0
315.0
320.0
315.0
315.0
315.0
315.0
315.0
TCL

TCL

BCL

ECL

BCL

AE L = 275
AE R = 268
PS 1 = 615.8

PS 2

651242
H = 30458

DEL P = -+00

X

685.00
685.00
685,00
685400
644435
658.00
670,25
685,00
687.30
693,00
695,00
700.00
702.060
706400
658,70
685,0C
586400
646400
671,00

cpP

-,187
-.2(1
-.288
-s2€5
-s112
- 174
-+138
-+ 254
-.2179
-.363
-¢ 358
-e127
-.088
-+ 0€0
-s 285
-.201
~-+18R9
-+081
~+05¢



9€

PHI
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ocowuwnm

4540

i
[~
.

o

Sn.c
770
9040
90.0
135.90
135.0
135.0
135.0
135.0
135.,0
135.0

M

Q

ALPHA =

BETA = =,51%

NFR

RN

1.168

385.,9

= 7454
-5
(10

596,01
6204 0C
637.0¢C
665, 0¢C
6754 0C
685400
687.0C
693.,0C
700.00
706,00
693.0¢C
730,00
693, 0¢C
700.0¢
706.0¢
645,00
637,3¢C
685.0(
693.0¢(
70640¢
685.6C
687,430
693,0¢(
695,00
700.0¢
702.0¢C
706.0¢C

207

2432

CP

-.116
~e201
~e234
=.081
-+190
=e237
~«256
- 406
~e122
=073
=459
~¢133
~e228
o143
~.103
~e224
=¢291
-.095
~e072
-.116
-+185
~e168
~e 254
-.15q
-«119
=.097
~+079

TABLE 3.—Continued

PHI

15745
1575
180.0
180.0
180.0
18040
18040
18040
181.0
180.0
180.0
202.5
21540
21540
22540
22540
22540
22540
22540
22540
22540
22540
22540
225410
22540

AN CG = .88

W =

0a

DH

DR

DsSAa

L

L

L

21248

= 16496

= =1,25

-+25

= - 32

€93.00
700400
€90.15
£25.35
661460
€85,00
687430
€93,00
€94,00
700.00
70€.00
693,00
685,00
687430
£20.00
571.00
€11.00
624450
643.00
667400
€93,00
695,00
700408
702.00
706.00

ce

-o 347
~+136
o147
-e124
=073
-« 180
-e237
-e 346
- 381
~e 147
-+ 049
- 342
-4170
~e223
‘0002
-e062
'0105
-« 050
~.070
-e122
-e419
~-e204
-e127
-+ 094
~e 84

PHI

247.5
25245
282, 0
292.5
315.0
315.0
315.0
315.0
32040
315.0
31540
315. 0
215.0
315.0
TCL

TCcL

8C

8CcL

acL

AE L

218

AE R 240

PS 1

PS 2

40
H = 39347

DEL P =

X

685.00
685.00
585400
685.00
644, 35
658.00
6570.25
685,00
687.30
633400
595,00
700,00
702.00
706400
658.70
685,00
586,00
6546400
671.00

40446

1.5

«03

cP

-, 208
-e214
=-+295
=e2€5
~-»105
~e168
~e137
. 244
~e276
=« 3 €9
~e176
-e1136
-e117
-. 097
=+1¢5
~e2(1
-«1€0
=+ 085
-.0€¢8




Lg

PHI

0.0
0.0
0.0
0.0
0.0
0. 0
0.0
0.0
0.0
.0
2265
2245
4540
45.0
45,0
50.0
500
77.0
90.0
90,0
135.0
135.0
135.,0
135.0
135.0
135.0
135.0

L

1.250
Q

26643
AL?HA = 2.85

BETA = =454

NPR = 8,08
-6
RN (10 ) = 1.54
X ce
596.00 -.085
620,040 ~e180
637.0‘ '0220
665, 0 ( -+105
675.0¢C -.221
685,00 -.185
687,00 -+193
593.0¢( -e307
700,00 ~s 074
706,0¢ -.030
69340 ~e334
700.00 =065
593.00 =e201
700.00 ~¢091
706.0C o O 44
685,00C ~e184
68743 =e243
685.,0¢C -.070
693,00 ~e 045
70640 =.070
685400 =e151
687.3¢( -e142
693,08 ~e191
695,01 -e157
700-0( -.078
702.00 ~2036
706.,0(C =016

TABLE 3.—Continued

PHI

157.5
15745
180.0
18040
180.0
180.0
180.0
180.0
181.0
180.0
180.0
202+5
21540
21540
22540
225.0
22540
22540
225.0
22540
22540
225.0
225.0
225.0
22540

AN CG = 495

W = 21094

oA L = 3.95

DH L = -2.78

DR L

0S8 = =3.17

X

693,00
700,00
£90.15
625435
€61,60
685,08
687430
€93.00
694,00
700,00
706.00
693,00
685.00
687,30
€20.00
571.00
€11.090
624450
643,00
667400
693,00
695,010
700.00
702,00
706.00

-.09

ce

~¢219
-e136
-+ 094
-+103
-.085
-e158
-+ 216
=e229
-.259
-s11ls
- 017
~e231
-+155
-+198

«062
-.005
-« 081
-+ 063
-+055
-.118
~¢2856
-.292
-4 090
-e Dbk
-0 023

PHI

247.5
252.5
282,.,0
29245
31560
315.0
315.0
315. 0
320.10
315.8
31540
31540
315.0
315,0
TCL

TCL

B8cL

B8CL

BCL

RE L = 292

AE R = 292

PS 1 = 243.6
PS 2 = 240.5
H = 49891

DEL P = «07

X

685,00
685,00
685.00
685,00
b4k e 35
658,00
670.25
685,00
687.340
693.00
695,00
700.00
702.00
706.00
658,70
685,00
586.00
646400
671.00

cp

-,201
=212
-e219
~e239
o084
=153
-o 1
=,200
-.227
-e271
-s 224
- 071
-, 024
-, 006
-al26
~+266
-e135
-.116
-o0th



8¢

PHI

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
G.0
22.5
2245
45.0
45.0
4540
S50.0
5040
77.0
90.0
90.0
135.0
135,0
135.0
135.0
135.10
135.0
135.0

M = 1.472
Q = 597.0
ALPHA = 1,25
BETA = =,62

NPR = 8492
-6
RN (18 ) =

X

596, 00
620. 040
637.00
665400
675.0¢
685400
687.00
593.0¢
700.0¢
706.0¢
633.00
700.00
693.0(
700.0¢C
706.0¢
685,01
687.3¢
685.00
693.01
706.0C
685.0¢
687430
693.0¢(
695,00
700,00
702.00
70648 (C

2.82

ce

-e032
~+089
-e123
=-+090
-+ 206
~e206
-.218
o247
-.087
-e032
-.211
-+091
~e252
=076
'.ﬂ“l
-s111
~e170
-+054
=034
=«061
-e094
-+100
“e161
~e190
=+092
-.019
«003

TABLE 3.—Continued

PHI

157.5
157.5
180.0
180.0
180.0
180.0
130.0
180.0
181.0
18040
180.0
202.5
21 5.0
215.0
225.0
22540
22540
225,10
225.0
225,0
22540
225.0
225,0
225,40
225.0

AN CG = ,L91

W = 21754

DA L = 3.26
DH L = «10
DR L = «99

DSB = -3.06

X

693,00
700.00
€90.15
625,35
661.60
685,00
687.30
€93.00
694,00
700.00
706.00
693.00
685,00
687430
520.00
571.00
611,00
€24450
643,00
667,00
693.00
695,00
700,00
702.00
706,00

PHI

247.5
252.5
282.0
292.5
315.0
315. 0
315.0
15,0
320.0
315.0
315.0
31%5.0
315. 0
315.0
TCL

TCL

8cL

ecL

BCL

AE L = 300
AE R = 298

PS 1

PS 2

H = 39902

DEL P =

X

685.00
685. 00
685,00
685400
644435
658.00
670,25
685400
687,30
693,00
695.00
700,00
702.00
706.00
658,70
685,00
586.00
646,00
671.00

3913.9
330.0

«10

cpP

-e163
‘0170
-e219
~e202
=055
-+095%
-.106
-e179
~e215
-e228
-2 54
-: 090
-.055
- 031
'0156
=.158
=073
=-e119
'0018




6¢€

PHI

0.0
0.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
22,5
4540
4540
45.0
50.0
S0.0
7.0
90.0
9.0
135.0
135.0
135.0
135.,0
135,80
135.0
135.0

M 1.580

¢} 6264 8

ALPHA = 1.38
BETA = =452

NPR = 9445
-6
RN (10 ) =

X

596.00
620.0¢C
637.0¢
665400
675,00
685.00
687.0C
693,00
700.00
706,00
693.0(
700.00
693.0(
700,00
706400
685.,0¢(
6587430
6585.0¢(
693,0¢(
706.0¢(
685,00
687430
693,0¢
695.00
700.0¢C
702,00
706.0C

2477

ce

~2022
~.084
'1108
~.081
~el7
~e177
~s191
~e235
~s079
~s017
~e184
~+060
-e172
~a032
-«020
~.105
~ells7?
-.019
=«005
~e021
-s072
-.082
~e101
~e133
-e073

«005

«033

TABLE 3.—Continued

PHI

15745
15745
180.0
180.0
180.0
180.0
130.0
180.0
181.0
180.0
180.0
20245
2150
21540
225410
225.0
225,10
225.,0
22540
225.0
22540
22540
225.0
225. 0
225,10

AN C
W=

DA L
OH L
DR L

ps8

G = <88
22061

= 4435
= 31
= 1426

=z «3,05

X

693,040
700,00
590.15
625435
661,60
685,00
687.30
693,00
694,00
700.00
706,00
€93.00
685,00
687.30
$20.00
£71.00
611400
€24450
643,00
667,00
693,00
695,00
700400
702.00
706,00

cep

-+090
-e232
-4078
-+088
-e 072
~+107
-+ 180
-+102
‘.125
-+203

«013
-.118
-e108
-e131
=026
'.033
=+095
-072
-e 0356
-.079
~e160
-e211
~s137
-.02%

« 001

PHI

247.5
25245
282.0
292.5
315. 0
315.0
315. 0
315.0
320.0
315.0
315.0
315.0
31540
315.0
TCL

TCL

8CL

acL

BCL

AE L = 322
AE R = 35¢
PS 1 = 359.0

PS 2 = 355.1
H = 41828

0EL P = o1t

X

685,00
685,00
685.80
685,00
644,35
658,00
670.25
685.0C
687.30
693.00
695.00
700,080
702.00
706,00
658.70
685.00
586,00
646,00
671.00

cP

-1 3
-e1 47
-.187
el 74
-.050
-, 081
-.082
AP ALL ]
-.183
~e181
-,219
-e077
- 637
-.015
-,080
~e128
~+102
“olll
o0 1k



0%

PHI

0.0
u.n
0.0
0.0
0.0
8.0
0.0
0.0
0.0
0.0
22,5
22,5
45,0
45.0
45,0
5060
5040
77.0
90,0
90.0
13540
135.0
135,0
135,0
135.0
135.0
135.0

M = 1,593

Q 84140

ALPHA = ,81

BETA = =457
NPR = 8,75
-6
RN (10 ) = 3,59
X CP

596.0C ~+016
62“.00 '0070
637.0( ’.101
6654 00 ~.081
675.00 '0179
685,00 ~e177
687,00 -s191
693-00 -e¢196
700.00 -«098
706400 -e 001
693.00 -e136
700,00 ~e164
693.0¢0 ~e146
700.0¢C -+ 016
70640¢ <012
685.0¢( ~+103
687430 o140
685-00 -.003
693.0¢( «013
706.0¢C <004
685,00 -2 065
687.31 -«060
693,00 -.050
695.00 ~e104
700400 -e101
7902. 00 « 024
706.0¢ «056

TABLE 3.—Continued

PHI

157.5
157.,5
180.0
180.0
180.0
180.0
180,10
180.0
181.,0
180.0
180,90
202,5
215.0
215,0
22540
22540
22540
225,10
22540
225.0
22540
22540
225,10
225,10
225. 0

AN C
W =
DA L
DH L
DR L

bS8

G = «99

21130

"
[y
.
-
~

= ~-3,08

X

693,00
700.00
£390.15
6254365
€61.60
685,00
687,30
693,00
694,00
700.00
706,00
693,00
685.00
687,30
520.00
€71.00
€11.00
€24450
643.00
667.00
693,00
695,00
700,00
702.00
706400

ce

- 046
-.189
-+083
-o091
=067
-+103
-ei7h
-e052
-« 077
~e162

«039
-«069
-+108
-.128
'0030
-+ 029
-.108
=075
-e032
-e 077
-e101
~+158
-e210
~«020

033

PHI

247 .5
252.5
282.0
29245
315.0
315.0
315.0
31540
320.0
315.0
315. 0
315.0
315. 0
315.0
TCL

TCL

BCL

BCL

BCL

AE L = 360
AE R = 372

PS 1

473.7

PS 2 = #69.7

M = 36063

DEL P = «10

X

685,00
685.00
685,00
685,00
644,35
658,00
670425
685, 00
687.30
693,00
695,00
700.00
702,00
706.00
658,70
685,00
586.00
646400
671,00

cpP

-1136
~e143
=184
-e171
-00“7
-+080
-+ 086
=-o148
-.183
-e120
~s178
=s1ct
-.020

«005
-.058
-e11737
-.1t9
=e1l2
-.009




|84

PHI

0.4
G0
Get
Uel

Lol
Gel
Ue D
Vel
us0
2245
2245
45,0
4540
45,0
500
500
77.0
9.0
90,0
135.0
135.0
135,10
135.0
135.8
135.4
135.0

M «901

]

G

146.6

ALPHA = 3,98

BETA = =1.01

NPR = 5467
-6

RN (10 ) = 1.15

X

596, 00
6204400
637. 00
6654 00
675.00
685,00
687,00
6934 UU
700,060
706400
693. 00
700640
693. 00
700,00
7C6e U0
685. WU
687430
6585. 00
693+ 060
706. 6L
6854 Qv
687.30
633400
695, 00
700,00
702. 06
706.00

ceP

-e 324
-e330
=+ 093
-+ 023
=136
=e142
=el41
=s113
«073
«151
~e 070
354
«013
«038
o047
~e079
-+ 098
e 0 4b
o067
2033
=.021
'0016
o045
e 045
s Q44
045
«048

TABLE 3.—Continued

PHI

157.5
15745
133.9
18G.0
1890
18.0
18440
183.0
181.0
180.0
183.0
23245
215.0
21540
22540
225.0
225.0
22540
22540
22540
22540
225.0
225490
225.10
22540

AN CG = 1,17
W = 20054
DAL = 15,53
OHL = -2.39

0P L =¢60

DS3 = =426

X

693.00 -
706,00

590,15 -
625435 -
661,60 -
685,00 -
687. 30 -
693,00 -
694,090 -
700.00

706400

693, 00 -
685,00 -
687,30 -
520,00 -
571. 00 -
511.00 -
624,50 -
643.00 -
667,00 -
693,00 -
695.010

746000

702.00

7G6.00

cP

«038
«052
+ 056
«359
«065
«133
«130
«06C
«330
073
«135
084
«135
145
«G64
«036
«0086
«052
«115
« 397
063
«331
«099
o140
157

PHI

2475
252.5
28240
292.5
315.0
315. 0
315.¢C
315. 0
320.0
315, 0
315. 0
315. 0
315.0
315.0
TCL

TCL

8CL

ecL

BCL

AE L = 228
AE R = 225

PS 1 26

"

PS 2

25
H = 48722

DEL P =

X

5685.00
585,00
585, 00
685,00
544,35
658,00
6570.25
685,00
687.30
593,00
695, 00
700,00
702.00
706,00
658. 70
585,00
586,00
646.00
571.00

2.8

9.7

« 02

cpP

-e129
~el10k
-.087
~+075
-e032
-e077
-o.081
~+094
-+099
-e028

«031

«089

o134

159

<016
-+055
-e073
~+096
‘0039



44

P HI

.

[ = o B = o B == B = B o I we B e ]
.
om B oo T o N = Y o Y o e Y o )

-
(=]

M «9h3

Q0 = 164.0
ALPHA = 4,37
BETA = =,7¢C

NPR = 6e11
-6
RN €13 ) =

X

596, 0C
620400
637.00
6654 0C
675.0¢(
685,0¢C
687.0C
693, 0¢C
730.0¢C
706400
633, 0¢
700.0¢C
693, 0¢C
700.00
70640C
685,01
687430
685.0(
693.00
706400
685.0C
6874 3C
693,00
595, 0(
700,00
702,00
706.0C

1.22

CFP

-4323
~e263
=074
«026
~.049
-+091
-.088%
~s070
«106
«172
-« 037
«0786
«033
« 053
« 064
'036
«050
«063
«081
<057
032
«037
«068
«061
<058
«053
«050

TABLE 3.—Continued

PHI

157.5
157.5
180.0
18G.0
180.0
18040
180.0
18040
181.0
180.0
180.0
20245
215,40
21540
22540
22540
225410
225%.10
22540
225.0
22540
225.0
22540
22540
225410

AN CG = 1.24

W = 21539

oA L =

OH L = =3.86

OF L

0S8 = =432

X

€93.00
70000
€390.15
625435
€61.60
€85400
687430
£93,00
€94,00
700,00
706.00
€93.00
685.00
687.30
€20.00
571.00
€11,00
€24,50
€E43.00
hE7.00
€93.00
695400
700400
02.00
706400

16.53

.ns

.022
« 063
-+ 040
-¢035
-4 070
~e183
- 040
~+005
«020
089
«13%
-.025
-o124
-.118
~el1t
~.089
«L25
-¢026
~e116
-+109
-+ 008
«066
«113
o145
162

PHI

247 .5
2525
282.0
292.5
315.0
31540
315.0
315.0
320.0
315, 0
315.0
315.0
315, 0
31540
TCL

TCL

8CL

EecL

8cL

-
m
pel
1)

n
N
&

e
w
[
it

685.00
685,00
685,00
685.00
644435
658400
670.25
685,00
687.30
693,00
695.00
700,00
702.00
706400
658470
685,00
586,00
646400
671.00

GcP

-+110
‘0080
o084
-.036
«013
-+ 011
-.019
o041
-e 047
«009
«054
e114
«159
0181
«033
-.001
-+ 0€2
~e094
- 604



1574

)
xI
L]

NNoOoOOooOoOOLooo o
NNe o8 & o @

¢ e OO OOCOOoOOO
AU RS}

4540
4540
45.0
50.0
5040
77.0
9.0
90.0
135.3
135.0
135.0
135.0
135.0
135.0
135.0

M = L9565
Q = 13647
ALPHA = L.47
BETA = =,74

NFR = 6+07
=-H
RN (10 ) =

X

536.0(
620.00
637.0¢C
6654 0C
675.0¢C
68540
687.0(
693,00
700.0¢C
706400
693« 0¢(
730.0¢0
693. 6(
700.00
7064 0C
685.0¢(
687.3(
685.0C
593.01(
70640¢C
635400(
687430
593.0¢
695.00
709.0¢
70240¢
706600

1. 19

CcP

~4283
~e 347
-+076
013
- 067
-+105
-e103
-.082
.qu
«164
~eJW7
I067
«024
« 049
oS4
e 007
~a061
+ 053
o071
<048
0015
«026
«059
«051
<051
049
«040

TABLE 3.—Continued

PHI

15745
15745
180.0
180.0
183.0
180.0
180.0
180.0
181.¢C
180. 0
180490
20245
21540
215,90
225410
225.0
22540
22540
225410
225.0
225,40
225.0
22540
22540
22540

AN Ch = 1,19

W = 21556

24 L = 12.26

OH L = =3.62

nP L

JsSB = «,.30

X

€33,00
700,00
€90.15
€25435
€61.60
685400
687430
€93,00
€94,00
700.00
706400
€93.00
€85,C0
687430
£20.00
£71.00
€11.C0
€24,50
643400
667.00
633,00
695,00
700400
702,00
70€.00

«02

cep

.009
«057
~+ 045
~o 0438
-. 081
'.116
-+ 037
~s 014
«012
«082
«129
-«037
-.132
-e125
-e127
-, 048
« 018
-0037
~e125
-+119
-«019
«055
«104
«136
154

PHI

247.5
25245
282.0
292.5
315.0
31540
315.0
315. 0
320.0
315.0
5.0
315.0
315.0
315. 0
TCL

TCL

B8CL

BCL

8CL

AE L = 224
AF R = 223

PS 1 = 251.3

n
"

PS 248,8

H = 49727

DEL P = o« 04

X

685,00
685,00
685400
685,00
6444 35
658,00
670.25
685,00
687.30
633,00
6395.0C
700.00
702.80
706.00
658,70
685.0C
586400
646.00
671,00

cP

~s11€
-+ 084
-.063
s 047
«003
~s028
-.027
-e0E7
‘006“
-e001
« 046
«106
«150
«172
«028
-s 014
-«062
~e105
-+018



47

PHI

e » o *

[= 3=~ B = e B = I~ O
.
[ R o B o B — T o I o W o Y = B e Y s}

NN o
nNNe
. o
Ut

4540
4540
45,0
50.0
5040
77.0
90 .0
99.0
135.0
135.0
135.0
135.0
135.0
13%.0
135.0

M 1.2u3

Q = 27641
ALPHAA = 2,05
RETA =  «,4{

NER = 7,94
-6
RN (10 ) =

X

596.0C
620,00
637.0¢(
6654 0C
675.06C
685400
68740 (
693.0¢C
700400
706.00
693,01
700.0¢
6934 0C
700,00
706.0(
685.0C
687430
685.00
659334 0(
70660
685400
637.3¢C
593.0¢C
695,00
700.0¢
702.0¢C
706400

1.59

cpP

-.090
-e207
-e 245
-2113
-+219
-+1910
=.19¢4
~e258
-.,063
o024
~e279
-.035
o1l 4b
-.058
=023
~e164
e 214
-+.029
o010
-e051
~s137
-.122
-e136
~e115
=057
~«015

«0065

TABLE 3.—Continued

PHI

15745
15745
18040
18040
180.0
180.0
180.0
130.0
181.0
18040
18040
202.5
21540
215,90
22540
225, 0
225.0
225.0
2254 C
22540
22540
225.10
225.0
225.0
22540

AN CC = 1,20
W = 21886
DA L = 16494

IH L = -3.78

[w]
m
-

"

02

€93.00
i00.00
590.15
€25435
£61.60
€85.00
687430
€93.00
€34,.00
706.00
706.00
€33.00
£85.00
687430
520.00
571.00
€11.00
624450
€43400
667.00
€S3.00
€395.,00
700.00
702,00
706400

ce

-«191
-«155
-« 095
- 110
-e 10k
“e167
0.000
-e210
-e 202
-+133

«008
~e219
~.121
-+208

+058
~e 024
~«084
-+ 062
-« (062
=125
-+278
-e253
-«087
-.050
=017

PHI

247 .5
25245
282.0
29245
315.0
315.0
215.0
315.0
320.0
315.0
315,.,0
315.0
315.0
315.0
TCcL

TCL

ecL

BCL

ecL

AE

PS

PSs

H

305

337

255,.5

L

253.0

489g2

DEL P = « 06

X

685.00
685,00
685,00
535,00
644435
658,00
670425
685400
6587.30
633.06C
695,00
70.00
702,00
706.00
658,70
685,00
586.10
646400
671.00

cP-

-e213
~e231
-.3(2
o245
~e100
=s1€6
-lih“
-e213
-o 240
=, 255
~e173
-s 047
-.0[5

« 007
-+087
-a279
-0117
-e132
-.0€2



Sy

PHI

[— B~ B = i~ B — N — B = B — ]
® o & & o 8 =
oot o oo o

Moz 1,242

Q

26547
ALPHA = 3.07
BETA =  =u40

NPR = 7.9¢(
-5
RN {108 ) =

X

596.0C
6206 0C
637.0¢C
665400
675.0¢C
685, 0¢(
687.00
633.00
700.03¢C
706,00
693, 0C
700.0¢C
6593.0¢
706,00
73640
685.0(
687430
685, 0C
633.0¢
70640C(
645400
637.3(
6593.00
6595, 0C
700.00
782.0¢
70660¢(

1.55

P

-.09'4
-¢203
-e239
~s112
-.219
~e138
=-.195
-e267
‘n067
-.025
-«289
-e 040
~e150
-e 063
-.028
~e164
~e 211
-.032
=+ 015
‘0053
-e138
'0127
‘01‘05
'nilg
‘-060
-+019
IUUZ

TABLE 3.—Continued

PRI

157.5
15745
18040
18C.0
180.0
180.0
150.0
18040
181.6
180.0
180.0
202.5
215, 0
215.0
22540
22540
2254 10
22540
225410
22540
22540
225,.0
22540
22540
22540

AN CG = 1,10

W =

DA

L

21719

= 17.00

-3.66

(1]
.
(=]
r

€33.00
700.00
£90.15
625435
€61.60
€85.00
687430
€33.00
€94,00
100.00
70€.00
€93.00
685.00
687430
€20.00
£71.00
€11.00
624450
43400
667.00
€93.00
£95.00
709.00
702600
706.00

cP

~+197
-o149
-.094
-+108
-« 100
-e161
0.000
-e215
=e248
~-e127

«005
-e224
-.111
-+206

«061
-«020
-«083
-.061
-+ 060
-+125
~e280
-e267
-+ 080
-+ 048
’0018

PHI

247 .5
25245
282.0
292.5
315.0
315.0
315.0
315.0
320.0
31540
315.0
31540
315.0
315.0

TCL
ecL
BCL
8cL

AE L 302

AE R 330

u
[ %]
[N
]

24604

Ps 2

243.6
H = 49661

DEL P = «05

685.80
685,00
685,00
685.00
64be 35
658400
670.25
685,00
687.30
693,00
695.00
700.00
702.80
706,00
658470
685. 00
586.00
646400
671.00

cp

-4209
-.223
-.3(0
o243
-o094
el €l
-el42
=.206
-e238
e 2€1
~-s18€
~-e 047
~-. 007

« 005
~-.089
'.276
-.120
-.128
-s0 €1



iy T I —

e s e kil b o BB,

{

9%

M +«893

Q

137.1

ALPHA = 5,84

BETA = -
¥NPR = 5463
-6
RN (10 ) =

PHI X
0.0 596,00
8.0 620.0(
0.0 637,0¢
0s 0 6654 0(
0.0 675.00
0.0 685.0¢
0.0 687, 0C(
0.0 693.0C
0.0 700.0C
0.0 706.0¢C
2245 693, 0C(
2245 700.0¢
4540 633.0¢(
4540 700.0C
45,0 706.00
50.0 685.0C
500 68743¢
77.0 685,0(
90.0 693.0¢C
90.0 786.0¢C
13540 685.00
13540 687.3C
135.0 693.0¢
135.0 695. 00
135.0 700.0¢
135.0 702.00
135.0 706.0¢

1.09

~.328
-e296
=094
-+020
-.129
~e134
-.129
~e¢101
071
il
-e073
«050
<004
«033
«050
~.079
-.091
«0lbY
«2604
«038
o040
-+ 037
«0110
«035
e 043
«059
«078

TABLE 3.—Continued

PHI

157.5
15745
18040
180.0
18040
180.0
180.0
18040
181.0
18040
180.0
20245
215.0
215.0
22560
22540
225.0
225.0
22540
22540
225.0
225.0
22540
225410
22540

AN CG = 1,32
W = 2018

DA L = 4,430

[ow]
Xz
(e
]
1
~n
.
~n
~n

DR L = 1,93
1S8 = «3.14
X ce
€93,00 -+057
00,08 « 054
€90.15 -+ 058
€25.35 -.054
€61.60 -+ 055
€85,00 ~+126
687.30 -+119
€93,00 ~¢ 053
€94,00 ’0022
700.00 071
70€.00 «126
€33.00 =067
€85,00 -.121
687.30 -.127
£€20.00 ~e044
£71.00 ~e 037
€11.00 «006
€24450 -¢G35
€43.00 -« 094
667.00 -.085
693.00 ‘00‘05
€85,00 038
700.090 «086
702,00 «118
706400 «139

PHI

247 .5
25245
282.0
292.5
315.0
315.0
315.0
315. 0
320.0
215.0
31540
315.0
31540
315.0
TCL

TCL

BCL

8CL

BCL

AE

AE

PS

235

241

250.1

= 247.1

685,00
685,00
685,00
685.00
644, 35
658,00
670,25
685.00
687.30
6593.00
695,00
700.00
702,00
706,00
658,70
685,00
586,00
646400
671,00

cpP

-e129
-.118
=, 094
'007‘0
‘1027
-e074
-.081
-,091
-+ 097
- 027

«030

«092

132

+ 154

.« 010
- 0¢8
-s0€¢
=100
-e04E



Ly

PHI

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
2245
45.0
4540
4540
50.0
500
77.0
90,0
90,0
135.0
135.0
135.0
135.0
13540
135.0
135.0

M = 4599

Q

366.6
ALPHA = 2.38
BETA = =,46

NPR = 1,86
-6
RN (10 ) =

X

596, 0(
620,0¢C
637.0¢(
665.00
675.0(
685, 0(
687.0C
633,00
700,00
706.0¢C
693,010
700.00
693.00
700,08
706.0C
685.0¢(
687.31(
685.0¢
693,00
706.0¢
685,01
687.3(
693.00
695, 0¢(
700.0¢
702.00
706.0¢

3.23

CP

-s215
o164
~e101
=049
~s175
=194
-e201
-s211
«004
o112
-+163
«018
s 046
«0180
«023
el
-e182
«039
«054
«013
'.092
~¢091
-.0390
019
«030
o041
«051

TABLE 3.—Continued

PHI

157.5
157.5
180.0
18040
180.0
180.0
180.0
18C.0
181.0
180.0
180.0
20245
215.0
215.0
22540
22540
225.0
225,10
225.10
22540
225. 10
225,.0
225.0
225,10
225.0

AN C
W =
DA L
DH L
DR L
0se

G = 1,93
20278
= 12.88

= =1,09

~e12

= =40

€93.00
700.00
590,15
625435
661,60
685.00
687.30
693,00
694,00
700,00
706.00
€93,00
685.00
687.30
520.00
571.00
€11.00
€24450
643,00
667.040
€33,00
695,00
700.00
702.00
706.00

ce

-2122
-+ 000
- 050
-+ 049
-e 047
-e159
-e174
=e145
-e113

«001

+100
-+159
~e145
-e174
-+ 0356
- 042
-+ 014
~e042
-.068
~e060
-e155
-s 072

«025

« 065

o111

PAI

247 .5
25245
282.0
292+ 5
315.0
315. 0
315.0
315. 0
320.0
315.0
315.0
315.0
315.0
315.0
TCL

TCL

BCL

8CcL

BCL

AE L = 205

AE R = 205

PS 1 = 1669.3
PS 2 = 1411.0
H = 995&

DEL P = -,08

X

685,00
685.00
685.00
685.00
644435
658,00
670.25
685,00
687.30
693.00
695,00
700.00
702,080
706.00
658,70
685,00
586400
646400
671.00

cP

-e1¢0
-e139
o1l
~e113
-, 052
-+ 094
-«097
-«135
-e161
-.109
=042

«034

«089

«121
-,031
=.096
o073
-, 081
~+055



8%

PHL

0.0
0.0
0.0
u.u
0.0
0.0
0.0
0.0
0.0
0.0
22.5
2245
4540
45.0
4540
50.0
5040
770
90.0
9040
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M

624

Q 401.3

ALPHA = 3,10
BETA = =,35

NPR = 1,86
-6
RN (10 ) =

X

596400
620400
637.0¢
665400
675.0L
685,00
687.0(
633,0¢C
700.00
706400
693, 00
700.00
693,00
700,00
706.0(
685,00
687430
685,00
693. 1010
706,00
685,01
687.30
693,00
695,00
700.0¢
702.0¢
706.0¢

3,38

cP

~e216
=e165
-.101
=+050
=178
~+197
-e203
~e209
«005
«113
=164
«021
=045
+ 015
«026
~ell2
-a177
e 043
«057
019
~s087
~e088
-e021
« 022
«030
«043
«050

TABLE 3.—Continued

PHI

157.,5
157.5
180.0
180.0
180.0
180.0
180,0
180.0
181.0
180.0
180,10
202.5
215,0
215.0
225,10
225,8
22540
225,0
225,40
225,08
225.0
22540
225,0
225,0
225.0

AN CG = 1,91
W = 20294

0A L

11.85

OH L = ~1,01

o
b
-
f
L}

L]
(=]
~

DSB = =,41
X ce
693.00 ~.120
700,00 « 001
90,15 "05“
625435 =+052
€61.60 =~ 050
685,00 ~e161
687.30 -e177
693,00 =e145
69“.00 '0117
700.00 « 004
706,00 «102
693,00 =e157
685,00 -s146
687.30 ~e176
520,00 =+ 045
571.00 =+045
€11.,00 -+ 015
€24,50 ~e 045
643,00 ~«073
667,00 -+063
693,00 ~e154
695,00 -+ 068
700.00 027
702,80 « 069
706.00 o113

PHI

247 .5
252.5
282.0
292. 5
315.0
315. 0
315.0
315, 0
32040
315.0
315.0
315. 0
315.0
315. 0
TCL

TCL

BcL

BCL

8CL

AE L = 204
AE R = 205
PS 1 = 1682.5

PS 2 = 1481.1
H = 9740

DEL P = =~.10

X

685.00
685.00
685.00
685.00
644435
658,00
670.25
685.00
687430
693.00
695,00
700,00
702.0¢
706.400
658470
685,00
586400
646,00
671.00

CcP

-.151
-.139
-.139
-.113
~,052
-,095
-,098
-¢130
=166
-.111
o0kt

«036

«091

122
-.027
-.095
-.076
-,082
~.0%h



6%

PHI

[= -~ I I~ N ]
. e
OO0 ODODDOoOOOO O

NN o
NN e
o o
W vt

45.0

M= .629
Q =z 29641
ALPHA = 4415
BETA = =,75

NPR = 2,03
-6
RN (10 ) =

596400
620.0¢
637,00
665,00
675. 00
685.00
687.0¢C
693.00
700.0¢C
706400
693,040
700.00
633.00
700.00
706.,0C
685400
687,30
685.0¢C
6933, 0¢
706400
685.00
687,30
533.00
695,00
700.00
702.080
7064048

2.70

cp

e 216
=.164
-+098
- 049
~e172
-+193
=s202
=.199
«018
.109
=el154
«013
~e041
«C13
«027
=e140
=.175
0033
«056
«022
-.087
=085
-, 009
«025
029
«039
« 040

TABLE 3.—Continued

PHI

157.,5
157.5
180, 0
180,0
18040
180.0
180,0
180.0
181,80
180.90
18040
202.5
215, 0
215,10
225, 0
22540
22540
225,40
225, 0
225, 0
2254 0
225.0
225,0
22540
225.0

AN CG = 1,73

W =
DA L
OH L
OR L

DsS8

22427

= 4,13

"

]
.
&=
=

= =3.21

X

£93.00
700400
590,15
625.35
€61460
685.00
6874390
€93.00
684400
700.00
706,00
693.00
685400
687430
520400
571,00
611.00
24450
€43.00
667400
€93.00
635,00
700.00
702,00
706.00

cP

-e111

«008
-+051
-+ 051
~o 048
-+ 161
-e177
~e141
~e 114

010

«103
~¢155
-+149
-«178
-¢033
-s 042
e 014
~e 045
-e 072
-e 063
'015“
-+ 068

<031

077

«107

PHI

24745
25245
282.0
292.5
315. 0
31540
315.0
315.0
32040
315.0
31540
315.0
315.0
315.0
TCL

TCL

8cL

BCL

ecL

AE L = 204

AE R = 204

PS 1 = 1079.0
PS 2 = 1076.1
H = 17701

DEL P = =,03

X

685,00
685,00
685,00
685,00
644435
658400
670425
685,00
6387430
693,00
695,00
700.00
702.906
706,00
658,70
685.90
586400
646400
671.00

cep

-,156
-e145
-ells?7
-.115
-e 055
-+095
-¢ 097
-e138
-a164
-.106
-s0 39

«037

«093

«122
-«029
-« 097

«010
=.079
- 054



0s

PHI

8.0
0.0
0.0
0.0
G.0
0.0
0.0
0.0
8.0
0.0
2245
22.5
4540
45,0
4540
50.0
50.0
77.0
9040
96.0
13541
135.0
135.0
135.0
135.0
135.0
135.0

M 603

Q = 27846
ALPHA = 5,44
BETA = ~e80

NPR = 2402
-6
RN (10 ) =

X

596400
620,00
637.00
665400
675.00
685,00
687.00
693.0¢
700,00
706400
593,00
700.00
693,00
700.0¢C
706.0C
685.0¢C
587430
685.00
693. 080
706.00
6585400
687430
593.0¢C
695. 00
700.00
702.00
706.00

24H2

cP

-+216
~s162
-.099
-«045
~e169
~es180
'.189
~e182
o014
103
~el43
«020
-+039
«013
o027
‘113“
~+163
«034
«062
.021
=096
-+0932
-.019
«023
«028
«038
e 045

TABLE 3.—Continued

PHI

157.5
15745
180.0
18C.0
180.0
18040
180.0
180.0
181.0
180.0
180.0
20245
215.0
215.0
22540
22540
225.0
22540
225410
22540
225.0
22540
22540
225.0
225.0

AN CG = 2.14

W = 22398

DA L = 3.59

DH L = =-1,63

DR L

DSB = =3,27

693,00
700.00
€90.15
€25.35
€61,.60
€85.00
687.30
€93,00
€94,00
700.00
706.00
€93.00
685.00
687.30
£20.00
571.00
611,00
624450
€43400
667,00
€93,00
635,00
700,080
702,00
706,00

]

]
-
&
o

ce

~.122

« 004
‘-0‘00
-4+0i38
~+038
-e158
-:175
=143
-e116

.009

«100
-e154
o140
~s168
-.008
-4.030
-.002
'0029
-+059
-e 054
-s143
'.062

« 034

«079

«093

PHI

247 .5
25245
282.0
292.5
315.0
31540
315.0
315.0
320.0
315.0
315.0
315.0
315.0
315.0
TcL

TCL

B8CL

ecL

AE L = 204
AE R = 204
PS 1 =

PS 2 =

H = 17190

DEL P = =-,02

X

685,00
685400
685.00
685,00
644,35
658400
670.25
685400
687. 30
693.00
695.00
700,00
702.00
706.00
658.70
685.00
586,00
646.00
671.00

1101.5

1100.1

ce

o148
o141
=149
-+110
=052
-.091
-.093
-.120
-s1¢3
~+100
~-.036

«0238

«092

o121
-.031

c=o096

«016
~+073
-+ 053



16

PHI

De 0
0.0
0.0
0o
0e 0
00
0. 0
0.0
O0e 0
0e0
22 45
2245
4540
45.0
4560
5060
5060
77.0
90,0
90.0
135.0
135,10
135.0
135,0
135,0
135.0
135,0

M= 615
Q = 207.6
ALPHA = 6449
BETA = =461

NPR = 2,62
-6
RN (10 ) =

X

596.6¢
620,0¢C
637, 0¢
665.0¢
675,00
685.00
687.00
693.0¢C
700.00
706,00
593,00
700.00
693.0¢
700,00
7060010
585400
687430
685,00
693,00
T06.0¢0
685400
687,30
693.00
695.00
70000
702.00
706,00

2,09

cp

-.225
~e172
~e108
-e 042
-e171
-e172
-ed77
~s167
»018
«100
~e138
«015
-o 041
«007
o024
~e129
=s155
+030
« 049
«011
~e104
~a2106
-e038
2009
0024
«037
0049

TABLE 3.—Continued

PHI

157.5
1575
180+ 0
13040
180.0
18040
180.0
180.0
181.0
180.0
18040
20245
215.0
215.0
22540
22540
22540
22540
22540
22540
22540
22540
225410
22540
22540

AN CG = 1,74

W=
DA L
oH L
DR L
nss

23704
= 1.24
~2.07

= -e15
= =437

X

693,00
700,00
590.15
625435
€61.560
665400
687,430
€93.00
€34.00
700,00
706,00
693,00
685,00
687430
52000
571,00
611400
624450
643,00
667.00
€93.00
695.00
700.00
702.00
706.00

cP

-e13%
-+000
~e 046
=+ 045
-+ 037
-e162
-e293
~ollt
’oiih

«013

«093
~¢150
-.1“3
-e167

001
-e 024
-.001
-o 028
-+06%
-«055
-s130
-0kt

+ 049

+091

2004

PHI

247 .5
252.5
282.0
29245
315. 0
315.0
315, 0
31540
320.0
315, 0
31540
315.0
315, 0
315.0
TCL

TCL

8CL

BCL

B8CL

AE L
AE R
PS 1
PS 2
#H =

DEL

= 205
= 206

79046

78649
25035

P = -+01

X

685,00
685.00
685,00
685,00
644435
658400
670425
685400
687.30
693, 00
695,00
700.00
702,00
706+ 00
658,70
685.00
586400
646400
671,00

cP

~¢1E3
~allil
-e149
-+107
~4053
-+092
-+ 091
=e1é2
-o142
=+090
-s031

« 040

« 095

«120
~e033
-+ 095
-.059
-«079
~+055

<,_4,..4.,_,.‘-,,
A PSRN




44

PHI

2.0
0.0

G+0
0.0
0.0
0.0
8.0
0.0
0.0
2245
2245
“5.0
4540
45,40
50.0
50.0
77.8
96.0
30.0
135.0
135.0
135.0
13540
135.0
135.0
135,0

H 29186

11}

Q Thbae?

ALPHA = 1.36
BETA = =59
NPR = 3,71

-6
RN {108 ) = 4,52

X cP PHI
596.0(: ~¢288 1570
6§2040¢C ~e341 157,
637.0¢( ~.097 180,
6654 0C - 031 180,
575.0¢ ~.183 180
68540¢€ ~e193 180,
687.0¢( ~+181 180.
693.0( ~e184 180,
7060.00 054 181,
706.00 PERH 180.
693.,0¢ -~ 11l 180,
700400 « 052 202,
6533.0¢( ~.010 215.
700.00 «033 215.
706400 «037 225,
585,0¢ ~s126 2250
687.3¢C ~e151 225.
585.0¢ «060 225,
693.00G «075 225,
706.0C 2029 225,
585,00 ~.008 225,
687430 ~s 006 225,
693.0¢C 048 225,
695.0¢ 044 225,
706.0C 042 225,
702.00 »039

706.0( «035

TABLE 3.—Continued
AN CG = 1.88
W = 23065
DA L = 091

OH L = -1.49

DR L = -+21
OSR = =,25
X
5 €93,00 -
5 700.0¢C
] 590415 -
0 625435
0 561460 -
b 685,00 -
] 687.30 -
8 €93.00 -
0 €94,00 -
0 700,00
0 706.80
5 €93.00 -
] €85.00 -
g 687,30 -
0 520,00 -
] 71,00 -
g 611.00 -
1 624,50 -
] 643,00 -
0 667,00 -
] 693.00
] 695.00
] 700.00
] 7624060
0 706,00

cp

o 0U7
0 040
+ 065

-+058

« 067
e 146
. 032
0 096
057
2053
«132
«132
169
0193
2106
« 051
2 GO38
s 048
109
01006

-1126
-~ 014

081
«137
«156

PHI

247 .5
25245
28240
292.5
315.0
315.0
315.0
31540
320, 0
31500
315.8
315.8
315,10
315.0
TCL

TCL

8CL

8CL

8CL

AE L = 205
AE R = 205

PS 1

]

130144

PS 2

1301.0
H = 13350

DEL P = ~.14

X

685,00
685.00
685,00
685.00
644,35
658400
670.25
685400
687. 30
693,00
695.00
700.00
702.080
706400
658.7C
635400
586400
646,00
671.06

cP

~e173
~s150
~+1 26
~-.111
~e 032
~+091
“-107
~+143
~0159
~+ 096
-a 014

« 166

«124

<149

005
~s071
~.083
-, 094
~00232



€S

PHI

0.0
0o 0
0.0
0.0
0e 0
0.0
0.0
0.0

0 0
3.0
22,5
22.5
4540
45.0
4540
5040
5040
77.0
9040
90,0
135.0
135.0
135,0
135,0
135.0
13560
135,0

M = ,932
Q0 = 437.7
ALPHA = 2444
BETA = =.561

NPR = 4,28
-6

RN (10 ) = 2,98

X

596,00
620,010
637.0C
665.00
675,00
685.,0C
687.0C
693.0¢
700.0L
706400
693.0¢
700,040
693.0¢C
700.0¢
7060019
68540¢
6873 ¢
685,01
6933.0¢
70640¢C
685400
68743¢
693,0C
695, 0
700.0¢C
702.0¢C
706,00

ce

"0267
~e354
-e130
-.019
‘01105
-.168
=161
-e143
4067
o147
~e 084
«057
+ 009
+038
o041
~.095
-e119
+059
«G75
4037
-+006
«001
2052
047
+ 045
« 040
+035

TABLE 3.—Continued

PHT

15745
15745
180, 0
180.,0
180, 0
180,0
188.,0
186, 0
181.0
180,40
18040
202,.,5
21560
215.0
225,10
22540
22540
22540
225,10
22540
22540
22540
22540
22540
225.0

AN C6 = 1,99

W = 22344
DA L =
DH L = =2,

W91
21

OR L = =~,31

DSB8 = = 25

X ce
693.00 ~«032
700400 + 045
5380.15 -« 058
€25435 ~¢ 060
€61.60 -e 077
€85,00 -e140
687430 -+ 024
693.00 ~«068
€94,00 -« 037
700.00 2064
706400 «126
€93.,00 =-+105
685400 ~e 161
687430 ~+180
520400 ~ell2
571.00 -« 037
€11.00 =+ 003
624450 -+ 049
643,00 ~e118
667.00 ~+108
£33.00 -+ 092
695.00 2012
700.00 « 089
702.00 «134
706.00 + 150

PHI

24745
25245
28240
29245
315,40
31540
31540
31540
32040
315,40
315, 0
315,40
31540
215,0
TCL

TGL

BOL

BGL

aCL

AE L = 205
AE R = 205
PS 1 = T34.9
PS 2 = T733.1
H = 26994

DEL P = =403

X

685,00
685,00
685.00
685400
644435
658,00
670,25
685400
687.30
693,00
695,00
700.00
702.00
706,00
658,70
685.00
586,00
© 646400
671,00

cP

-1 53
-2126
-.112
-« 097
~«029
~e 070
-« 087
~e12
-e133
-0 €8

«001

+ 071

«129

+15€

«020
".055
“e 075
-e104
-+ 038

&




4"

PHI

0.0
0.0
0.0
g.0
0.0
0.0
0.0
0.0
0.0
0.0
22,5
22,5
4540
45,0
45.0
5040
50.0
77.0
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M

1]

¢]

"

880

383.2

ALPHA = 2.57

BETA = ~1,.03

NPR

RN

= 3437
-5

(10 ) = 2.58

X

596, 0(
62040¢(
637.0¢(
665401
675.0¢(
6854010
687.0¢
633.00
700,01
706.00
693,00
700.00
693,00
700.0C
706.0¢
685,0¢C
687430
685,00
693,0C
706.0C
685, 0¢(
687.3¢(
693,0¢C
6595.00
700.0¢C
702.0¢C
70640C

cP

-+355
-s 211
~.081
=+(38
-e177
~¢193
~+193
-e174
« 050
«135
~s103
«048
=e002
«031
031
~e113
=e140
«049
071
030
-.037
-«030
2043
lul‘s
« 043
o 41
«038

TABLE 3.—Continued

PHI

157.5
157.5
180.0
180.,0
180.0
180.0
180, 0
180.0
181.0
180.0
180,10
20245
215.0
215,90
225,10
225.0
225. 0
225.0
22540
225.0
2250
225.0
225,40
22540
22 5.8

AN CG = 1.97

W = 21178

DA L = 2417
DH L = =1,.,48

R L = -1.08

0S8 = -3.20

X

€93.,00
700.00
£90,15
€25.,35
€61.60
€85.00
687430
€93,00
694,00
700,00
706.00
€93,00
€85,00
687.30
€20,.,00
571.00
€11,00
€24450
643,00
667.00
633,00
€95,00
700.00
702.00
706.00

ce

~«064

«036
-+ 066
~.064
~«067
-e 150
~e153
-.101
-+ 070

o J4b

«119
=ollel
'0168
-+196
=069
-+052
~e018
-+063
~s112
-+ 100
=e140
-.032

« 067

+126

«150

PHI

247 .5
252.5
282.0
29245
315.0
315.0
315.0
31560
320.0
31540
315.0
315, 0
315.0
315.0
TCL

TCL

8CL

8CL

8CcL

AE L = 205
AE R = 285

PS 1

720.1

PS 2 717.2

H = 27366

DEL P = =,04

X

685,06
685.00
585.00
685,00
644435
658.00
670.25
685400
687.30
693,00
695.00
700.00
r02.00
706400
658.70
685,00
586400
646,00
671.080

cPp

-017“
-e158
--132
-el114
-s 041
-.102
-s112
-e145
'.16“
- 084
-.002

074

124

187

«007
’-078
-.082
=094
- 049



Gs

PHI

g.0
0.0
0.0
0. 0
0.0
0.0
0.0
0.0
0.0
0.0
2245
22.5
45.0
4540
45.0
50.0
5040
7740
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M 866

Q

36244

ALPHA = 2,63

BETA = -obR
NPR = 3,4¢C
-6
RN (10 ) = 2,80
X cP

5364, 0¢ ~e 3456
620.0¢C =+285
637500 ‘.092
66540 ¢ o041
675.00 -+180
685,00 -+193
687.0C =+194
693.,0¢( =177
700.080 e 045
706, 0¢( «133
693.0C -«108
700,00 044
693,06 -.010
700.0C 026
706.0¢C «026
685,0C -e114
687,31( =~«139
685.0C «048
693.0C «067
706.00 «026
685.0C -e 041
687438 -.036
693.0¢ «033
695, 0¢( « 040
700.0¢C «039
702.0¢ «037
706.0¢C «037

TABLE 3.—Continued

PHI

157,5
157.5
180.0
180.0
180.0
180.0
180.0
180, 0
181,0
180.0
18040
202.5
215,80
215, 0
22540
225.0
225.0
225,10
225,10
225.0
225.0
22540
225410
22540
225,10

AN CG = 1.86

W = 21144

Da L = 2435

OH L = -1.32

DR L

0S8 = -3.22

700.00
702.00
706,090

1]

)
.
n
S

CP

-e073

«033
~s065
-+ 061
-+064
~-«154
-+159
-+109
-e077

045

«120
~ell4l
-s162
-+189
=«070
-+053
~o015
-+ 055
-+101
-+ 091
=e140
~+038

«060

«123

o147

PHI

24745
25245
28240
292.5
315.0
315. 0
3i15.0
31540
320.0
315.0
5.0
315.90
315,60
315.0
TCL

TCL

8CL

acL

>
m

~
il

2065

»

m

o
"

204

O
%
[
1}

TG2.0

Q
W
~nN
1]

698.7
H = 27919

JEL P = =-,03

X

685.00
685,00
685.00
685,00
64ks35
658400
670.25
685,00
687,30
693.00
595.00
700,00
702.00
706,00
658,70
685,00
586.00
646400
671.00

CP

~e166
-.1 81
=127
~-+110
'.Olb
=s1C3
-s112
=e143
-+1€3
-.081
-.000

074

«121

o144

«007
-.082
-, 081
-.091
=049



9¢

PHI

Ga0
Lol
Gel
Lol
Bev
80
Ged
bel
0.0
2245
2245
45.0
45.0
45,0
5840
50.0
77.0
93e 6
90.0
135,80
135.0
135. 0
135.0
135.0
135.0
135.0

M 954

Q = 2245
ALPHA = 4,75
BETA = =,77

NPR = 5,99
-6
RN (10 ) =

X

5964 00
620. 00
637400
665400
675400
6854 Qu
687.00
693.040
730,00
706400
693. Gd
700.00
693400
700,00
706400
685. 00
687430
685, 00
693, 00
706400
685400
687,30
693. 00
695, 0u
700400
702400
706400

1.62

cp

~e261
-+ 335
-+ 086
«012
-+ 082
-+113
-e1llu
-«083
« 0091
«162
=+ 057
«068
021
¢ 049
«0653
-e057
~e 075
«059
«075
«050
0013
«021
« 061
«G53
«050
e 0456
+ 045

TABLE 3.—Continued

PHI

15745
157,5
180.0
18040
18i.0
180,90
189.0
180.0
181.0
182.0
180.0
2802.5
215,40
215.0
225,.,0
22540
225,10
225.0
225,40
225.0
225,10
225,.0
225410
225,.0
22540

AN C

W =

DA L

G = 2,06

20251

= «90

= ~3.bb

= =elhB

= =.23

X ce

693,00 +«00¢C
700.00 o060
590,15 -+039
625, 35 =o0 43
661.60 =e078
685,00 ~e118
6587.30 -e153
693,00 =025
6594, G0 004
700.00 o084
706.00 133
693.00 «e05C
685,00 ~e131
687. 30 ~e127
520,00 -e125
571.00 -+030
611,00 o024
6244 50 ~«03C
643,00 -+115
667.00 -¢109
693.00 -e026
695,00 « 054
700.00 «106
702.00 o140
706400 154

PHI

247.5
252.5
282.0
2G5
315. 6
315, 0
315.0
315. 0
320, 0
315, 0
315.0
315,06
315, 0
315.0
TCL

TCL

BCL

acL

8CL

AE L

220
AE R = 220

PS 1

36049

PS 2

359,2
H = 42197

DEL P = «03

X

585,00
585. 00
685.00
585.00
b44,. 35
658, 00
670.25
6585.00
6587.30
593,00
695,00
700.00
7T02.00
706,00
6558.70
585,00
586, 00
546, 00
571,00

cpP

-.107
~e083
~+061
-o051
«006
-+027
~«039
=<060
~.069
-e012
«037
«103
o151
o178
026
=+016
=-.059
~¢103
-o.021



LS

PHI

Lol
Ge0
Go0
Gol
Gel
Yl
Geb
0.0
Gel
Cel
2245
2245
4540
45.90
45,0
5044
5040
770
9340
9040
135.0
13540
135.0
135.0
135.0
135.0
135.0

M = 1,200
G = 76446
ALPHA = 2,10
BETA = =ob4

NPR = 6435
-6

RN (10 ) = 3.77

X

5964 34
6204 00
637,00
665. 00
675400
6854 Ud
6874 00
693,00
700600
706400
693. 00
700.00
693,00
700.00
706406
685. 00
687430
685000
693, 00
706400
685400
687430
693,00
695,00
706.80
702400
706460

TABLE 3.—Continued

PHI

157.5
15745
183.90
183.0
180,40
180.0
18J.43
180.0
181.0
180.0
180.90
20245
215,40
21540
225410
225.0
22540
22540
225.90
225,0
22540
22540
22540
225,90
225490

AN GG = 2.12

W o= 21079

0A L = 8.18

OH L = =1.79

693,00
700,00
590.15
625435
661,60
685, 09
687,30
693,00
65944 00
708.00
706400
693,00
685.00
687,30
520.00
571.00
611.00
624450
643. 00
667.00
693,00
695,00
700.00
702,00
706,00

cP

-¢219
~olalts
-.129
-e119
-+¢079
-+168
~.202
-.215
-e241
~+354
~+065
-+209
-¢159
-.206

022
‘0035
-¢105
~e061
~e365
-e123
=e258
-4333
=286
-.082
-s047

PHI

247. 5
252, 5
282.0
292.5
315.0
315. ¢
315.0
315.0
320, 0
315. 0
315. 0
315.0
315. 0
315. 0
TCL

TCL

BCL

BCL

BCL

AE L = 296

AE R 309

PS 1

759.2

PS 2 759.3

H = 25790

OEL P = « 0t

X

565,00
585. 00
6585. 00
6585.00
644,35
658, 30
870425
585,00
587.30
593, 00
695.00
700,00
702,00
706,00
658.70
685.00
586, 00
646,00
571.00

ce

-.203
-e211
-e271
=245
-+092
=e164
-e137
=e229
-4252
-¢310
-«354
=ell45
-.061
~¢035
o241
-e243
~e171
~+099
=e052



86

2245
2245
45,0
45,0
4540
50.0
50.0
77.0
90490
90.0
135.0
135.0
135.0
135.0
13540
135.0
135490

M

"

1.178
Q = 70448
ALPHA = 2,11
BETA = =,46

NPR = Bae34
-6
RN (10 ) =

X

536.0C(
620400
637.0C
6654 0C
675.0¢
685.0¢(
69%7.0¢C
693,00
700.0¢C
706.0¢
693.0C
700,00
693.0¢
700.0C
706400
685.00
687430
6854 0C
693.00
706400
685, 0C
687,30
6934 0¢C
695,00
700.0C
702.0¢C
70660C

3,95

ce

-,100
~e203
-e242
o104
-e181
-e224
-2241
-¢398
o146
-e048
~e367
=154
~«350
=150
=092
~.213
-«287
-.111
-+080
~e122
-+189
~e162
-e258
~+266
~e145
-e 074
~e 045

TABLE 3.—Continued

AN CG = 1,92

W = 21192

DA L = 7.81

OH L = =1.87

DR L = =-.96

DS8 = =-.29
PHI X ceP
157.5 €33,.,00 -e234
157.5 700400 -e 391
180.0 £90.15 ~el42
180,10 €254.35 -.127
180.,0 661.60 -+ 084
18040 685400 -s179
180, 0 687,30 -+ 210
180,.0 693.00 ~e230
181,0 694 .00 -e257
18040 700,00 ~e 340
180.0 706.60 ~«060
202,5 €93.00 ~e225
215,10 685,00 -« 170
215,10 687,30 -e221
225, 0 £20.00 «007
225,.0 £71.00 =« 050
225410 611,00 -e113
225.0 €24.50 -+ 060
22540 €43.00 ~«075
225,40 667400 -¢129
225,10 633,00 -e276
22540 695,00 ~e352
225410 700400 ~e264
22540 702.00 - 074
225,10 706,00 ~e 041

PHI

247 45
25245
282.0
292.5
315.0
31540
315.0
31540
320.0
31560
5.0
315.0
315.0
315.0
TCL

TCL

BCL

ECL

8CL

AE L = 297

AE R = 314

PS 1 = T2E.N4
PS 2 = T23.8
H = 26786

DEL P = =,02

X

685,00
685.00
685,00
685.0C
644435
658,00
67025
685,00
687,30
693.00
695,00
700.00
702,00
706600
658,70
685,00
586400
646400
671.00

ce

~s213
~.219
~e283
=+ 25E
~e102
-e170
-e137
-e239
-e263
~e 322
=.369
-e121
~«060
-~ 035
-a237
-e229
o170
-« 097
-.0€0
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45490
45.0
4540
5040
5040
77.0
90.0
90.0
135.0
135.0
135.7
135.0
135.3
135.0
13540

=
I
[N
.
-
o
[

596, 0¢(
626.00
637.06C
665,00
675.00
6854 0¢(
687,00
593, C0
700.00
706.0¢C
693400
700.00
633.0C
700.0¢C
736, 0C
685,00
687¢3C
685, 0C
693,06
706.0¢(
6535400
687.30
693.00
695.00
730.00
702.0¢
726408

ce

'3115
=227
'0267
~.C89
-.182
-.2109
=220
=310
«370
-.019
292
-e212
~.079
«019
+185
0245
-«045
=e022
~+060
~+158
-e127
=e152
-+159
«082
-+020
$ 012

TABLE 3.—Continued

PHI

157.5
157.5
13040
180.0
180.C
180.0
18C0.0
18G.0
181.0
1830.0
180.0
20245
215.0
215.0
2254 ¢C
225.0
22540
22540
22540
225410
22540
22540
22541
225.0
22540

AN CG = 1.61

4 = 21185

JA L = 4.63
OH L = =3.,77
DP L = =.,34

0SR = =3.17

X

€93,00
700.C0C
590.15
625435
£h1.60
685400
687,30
€93.00
594,00
700,00
706.00
£33.00
685.C0
687.30
S20.00
571.00
€11.C0
€24450
Eb3.09
667.00
693400
695,060
700.00
702.080
706400

CcpP

~.178
~e260
2.000
-0110
-.103
-e18%4
-a227
-e192
-e 224
-+213

.011
-.201
-.181
-+223

033
-+052
-« 087
-+ 060
-+068
-1 34
-e 264
~e 352
-¢085
-.015

«007

PHI

247 45
252.5
282.0
29245
315.0
31540
315.0
315.0
320.0
315.0
31540
315.0
215.0
315.0
TCL

TCL

8GL

BCL

8CcL

AE L = 329

P
m
pel

[1]

331
PS 1 = 389.6

PS 2 = 385.3

685.0C
685,00
685,00
585400
644435
658,0C
670,25
685,00
687.30
693, 0C
695,00
700.0¢
702.00
706,00
658,70
685.00
586,00
646400
671.00

cP

-,233
-.251
-,288
- 247
-.101
-e162
-e134
~e221
-.253
-.2 49
- 20€
-e 049

008

J02¢
~.120
~s256
0.008
-.110
-+ 062



[ L)L

09

PHI

0.0
0.0
0.0
0.0
0.0
0.0
8.0
0.0
0.0
0.0
2245
2245
4540
45.0
4540
50.0
S0.0
7740
90.0
90.0
135.0
135.0
135.0
135.0
135.0
135.0
135.0

M

1.183
Q

36L. 2
ALPHA = 3,92
BETA = =442

NPR = 7,42
-6
RN (10 ) =

X

596, 0(
6204 0C
637.0¢
665,00
675,00
685,00
68740
6593.00
700.0¢C
706.0C
693,06
700.00
693.0¢C
700.00
706400
685,00
68743C
685,00
633.00
706.0¢C
685,00
687.3C
693.0¢C
695.0(
700.08
702.0¢C
706.0C

2412

cP

~e1l7
=e251
~.302
e 043
-+198
-e211
-«218
e 247
-.070
-.040
-+319
~e 040
~e187
=+075
-e032
-.181
~ea 244
'0053
~e024
-.070
-«160
=e142
~e167
-+151
-~ 082
-.035
-.009

TABLE 3.—Continued

PHI

157.5
15745
180.0
180.0
180.0
180.0
180.0
18040
181.0
18C0.0
180.0
202.5
215.0
215.0
225.0
225. 0
225%.0
225, 0
22540
22540
2250
22540
225.0
225410
22540

AN CG = 2.06

W =

oA

DH

OR L

gsa

22996

= 62

= =5,.,19

-+ 39

= =.29

X

€93,.00
700,00
£€90.165
625435
€61.60
€RG,00
687.30
693,00
694,00
700.C0
706,00
693.00
€85.00
687,430
£20.00
571.00
611.00
624450
643400
667.00
€93.,00
695,00
700,00
702,00
706400

cep

-4+ 206
=s204b
-+ 087
-e121
--109
-e+185
-e222
=+219
-+250
~s243
-e 004
~e22b
-~ 194
~e236

« 055
- 049
-.078
-+ 049
=071
-¢136
~e294
-«307
-e103
-+ 060
-+ 027

PHI

2475
25245
282.0
292.5
31540
315.0
315.0
315.0
320.0
315.0
315.0
315.0
315.0
315.0
TCL

TCL

BcL

8cL

et

AE L = 308
AE R = 313

pPS 1

371.9

PS 2

368.6
H = 41091

DEL P = =,02

658,00
685,00
635,00
685,00
644435
658,00
670.25
685.00
687430
633,00
695,00
700.00
702.00
706,00
658,70
685,00
586,00
646400
671.00

cP

-o 247
-e 268
-+ 295
~e 261
-«107
-e178
-e126
-e225
-e262
-e269
=+166
-o 0 4E
o014

«001
=115
-+190
-.090
-e138
~s0€3
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PHI

[~ - N - — N — N
D )
OO OoOOOOO

nN o
Ne
*

5
2245
45,0
45.0
4540
5040
50.0
77.0
9090
90.0
13540
135.0
135.0
135.0
135.0
135.0
135.0

M= 628
3 = 437.3
ALOHA = 4,49%
BETA = =4,90

NPR = 2467
-5
RN (18 ) =

X

596. 00
620.0¢C
637.0¢C
665,00
675,00
585,00
687.00
533.0¢
700.00
706,00
693.00
700.0¢
693.00
700.00
706400
685,00
687,30
685,00
693.0¢
706,00
6585.0C
687.30
693.00
695. 00
700,00
702.00
706400

3.561

cP

-+230
=131
-.081
-.039
-«168
"e161
-s163
-+125
+«036
«082
~¢137
«030
-e 064
«017
o001
-s126
=168
«031
«052
«015
~+119
-e112
~+051
.008
«032
« 045
«059

TABLE 3.—Continued

PHI

157,5
15745
180.0
180.0
180.0
18040
180.0
180.0
181.0
180490
180.0
20245
215.0
215490
225410
225,10
225,10
22540
22560
225,90
22540
22540
2254 0
225.10
22540

AN CG = 3.44

W =

DA

OH

DR

0S8

L

L

L

21934

= -.79
= =2.78
= -5.97

= =3.17

X

693.00
700.00
€90.15
625435
661460
685.00
687.30
693,00
694,00
700400
706.00
693,00
685,00
687.30
£20.00
571.00
€11.00
€244,50
643,00
667,00
693,00
695,00
700.00
702.00
706400

ce

-e 142
-e022
-.04L8
~¢056
~+055
-e179
-.189
-4175
=-+150
~e025

.098
~4205
-4179
-e209

.009
- 024
=-¢ 040
-.087
~.102
-4078
-.209
-e121
-+ 006

«083

«105

PHI

247 .5
25245
282.0
29245
315. 0
31540
315.0
315.0
32040
315, 0
315.0
315.0
315.0
315.0
TCL

TCL

BCL

a8cL

BCL

»
m
-~

]

207

-
m
e
"

258

PS 1 = 1597.1
PS 2 = 1596.4
H = 7806

DEL P = «,03

X

685400
685,00
6585400
685,00
644435
658.00
670.25
685,430
687.3C
693,08
695,00
700,00
702.00
70600
658.70
685.0C
586400
646400
671.00

cP

~¢186
-e175
o168
-e123
-.062
-+103
-+110
~e148
~+1€5
-e128
~+063

«018

« 090

«128
‘0035
-+ 090

o014
-+ 080
-. 066



W

¢9

50.0
77.0

135.0
135.0
135.0
135.0
135.0
135.0
135.0

M «530

Q 373.2

ALOHA = 6,24

BETA = =-.60
NPR = 3,38
-6
RN (10 ) = 3,390
X ceP

596.0( ~e242
620.0¢ -e181
637.0¢C -.118
665. 00 e052
675.00 -«180
685.00 -.185
687,00 -s188
693.0¢( ~e197
700.00 «003
706.0¢C «116
693,00 ~e164
700.0¢ «003
693. 00 -+069
700,00 «008
706.080 «023
685,00 =e155
687.30 -+186
58500 «022
693,010 oObb
706000 =+003
685.0( -.118
6874310 =+110
633,00 -e073
595400 ~s 011
700.0¢ « 024
702,0¢C «048
706.00C « 067

TABLE 3.—Continued

PHI

15745
15745
180.0
180.0
180.0
180.0
180.0
180.0
181.0
180.0
180.0
20245
215. 0
21540
225490
22540
22540
225.0
22540
22540
22540
22540
225.0
22540
225,10

AN CG = 3.94
W = 20122
DA L = 1.02

OH L = -2.42

DR L = =-,01
DSB8 = ~.35

X ce
€93,00 -e159
700.00 =-.055
590.15 =035
625435 ~e 043
561.60 -+ 043
685,00 -e153
687430 ~e143
€33.00 ~elbl
694,00 -+139
700.00 -e032
706.00 «111
693,00 ~e165
685.00 -¢139
687.30 -«159
£20.00 «003
571.00 ~.029
611.00 ~.001
62“.50 “0029
643,00 -+ 060
667400 ~+056
693,00 -¢150
695,090 -.078
700.00 «021
702.00 100
706,00 «113

P41

247 45
252.5
282.0
292.5
315.0
315.0
315.0
31540
320.0
315.0
315. 0
31540
315.0
315.0
TCL

TCL

8CL

8CL

B8CL

AE L = 226

AE R = 236

685,00
685.00
685400
685,00
6bbe 35
658,00
670.25
685,00
687.30
593,00
695,00
700,08
702.00
706.00
658470
685.00
586.00
646400
671.00

cP

=149
-.138
'.1A3
-e102
-.097
-+ 099
-.096
=e124
~e142
-e102
-+ 045

026

«103

«130
-+ 067
-«111
-o0 64
-,086
~+065



€9

PHI

0.0
8.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2245
2245
45.0
45.0
45.0
5040
5040
77.0
90.0
90.9
135.0
135.0
135.,0
135.0
135,90
135.0
135.0

M 621

Q = 423.2
ALPHA = 5468
BETA = =455

NPR = 2486
-6
RN (10 ) =

X

596,00
652040 (
637.00
665,00
675,00
685.0C
687.01
693.0¢
700.0¢
706400
693.0¢(
700,00
693,00
700.0(
706.00
685.,0C
687.3¢C
685,00
693,0C
706,00
685.,0¢
687.30
693, 0¢(
595.00
700,00
702,00
706.00

3.37

cP

-e234
=176
-s111
s 047
“s179
=¢180
-.182
~+196
«006
o114
~+159
012
=056
«012
«023
~ells7
el74
«029
« 047
«005
~e110
-e103
=+059
«002
«029
o043
+ 058

TABLE 3.—Continued

PHI

157.5
1575
180.0
180.0
180.0
18040
180.0
180.8
181.0
18040
180.0
20245
21540
215.0
225.10
22540
225,10
225.10
225.0
225,0
225.0
225.0
225.0
225,.0
22540

AN CG = 64,12

W = 20049

DAL = 1.36

DH L = -1,98

DR L

693,00
700,00
€90.15
625,35
€61.60
685,00
687,30
€93.00
694,00
700,00
706400
693,00
687,30
€20.00
571,00
€11.00
624450
643.00
667400
693.00
695,00
700.00
702.00
706400

"
.
-
~

ce

-e150
-0 037
-e037
~s0 42
-e 040
-e160
'0128
~e162
-2133
-«019

«109
~e167
-eil2
~e164
-.ﬂﬂl
-e031

« 000
-e027
‘0059
-« 054
-e152
- 072

«031

«101

«107

PHI

247 .5
25245
282.0
292.5
315, 0
315.0
315.0
315.0
320.0
315.0
315.0
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Figure 1. YF-17 aircraft.

Bay purge
exhaust
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L 16.00 (52.5) =

Figure 2. Three-view drawing of YF-17 airplane.
Dimensions are in meters (feet).
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Figure 3. Rear view of instrumented region (shaded area) on left fuselage
and nozzle.
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(a) Aft view looking forward.
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(b) Orifice locations for PHI = 0° and 225°.
L =1804.87 cm (710.58 in.).

Figure 4. Concluded.
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Figure 5. Bay purge exhaust, compressor face bleed,
and surface pressure orifices at PHI = 0°,
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Figure 6. Typical stability of
pressure at X/L = 0.99 for
three circumferential locations.

M=0.908, R =2.25% 105,

AN CG = 0.95¢.
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Figure 7. Representative pressure coefficients for
four radial locations.
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Continued.
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Figure 8. Effect of angle of attack on pressure coefficients
for four radial locations.
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Figure 8. Continued.
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Figure 10. Effect of Reynolds number on pressure
coefficients for four radial locations.
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